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Introducing the Cromemco 
C-10 Persona! Computer. 
Only $1785, including soft- 
ware, and you get more pro- 
fessional features and per- 


frarmanra tnr tha nrinn than 


How to buy a computer 
by the numbers. 


personal computer that of- 
fers you more. 

But hardware can’t work 
alone. That’s why every C-10 
includes software— word 


mnraraceina finanrial enrarsa 


technology is available in a 
personal computer. 

One last number. Call 
800 538-8157 x929 for the 
name of your nearest 


Cramamernan Analar nrta vec 


CP/MP is a registered trademark of Digtal Research, Inc. 
Ali Crormmemco products are serviced by TRW. 
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Tomorrow's computers today 
Circle 127 on Inquiry card. | 
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What Cromemco computer card 


capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT МО 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU’s including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent ЏО. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. | 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 


a resolution at least eo to quality 
broadcast-TV pictures 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5” 
and 8” floppy disk drives (up to 1.2 
megabytes). Or select our WD! interface 
to operate our 11-megabyte hard disk 
drives. 


POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 
There’s much more yet you can do 
with our cards. And, of course, there’s an 
asy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our Р58 
power supply makes it simple to get the 
system into operation. 
Finally, Cromemco offers you the 
strongest software support in the industry 
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Cromemco 
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280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 » (415) 964-7400 


Tomorrow's computers today 
Circle 128 on Inquiry card. 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors апа disk 
drives. 

There is even more capability than 
we're able to describe here. 

NOW AT HALL-MARK 
AND KIERULFF 

For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 

е PROCESSORS — 4 MHz 2-80 A CPU, single card 
computer, І/О processor * MEMORY — upto 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS® with PROM 
programming capability е HIGH RESOLUTION 
COLOR GRAPHICS — our SD! offers up to 754 x 
482 pixel resolution. е GENERAL PURPOSE IN- 
TERFACES—QUADART four-channel serial com- 
munications, TU-ART two-channel parallel and 
two-channel serial, 8PIO 8-port parallel, 4PIO 
4-port isolated parallel, D+ 7A 7-channe! D/A and 
A/D converter, printer interface, floppy disk con- 
troller with RS-232 interface and system 
diagnostics, wire-wrap and extender cards for your 
development work. 
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26 Build the ECM-103, an Originate/Answer 
Modem by Steve Ciarcia / The Texas Instruments 
TMS99532 forms the heart of a Bell-103-compatible 
modem. 


34. The Enhanced МІС-20, Part 2: Adding a 
3K-Byte Memory Board by Joel Swank / Supplement the 
VIC-20's standard 5K bytes of RAM and eliminate those 
annoying ''out-of-memory"' messages. 


A User's View of COMDEX by Jerry Pournelle / 
An impressionistic report of one of the largest gatherings of 
computer dealers and manufacturers. 


56 The Promise of Perpendicular Magnetic 
Recording by Clark E. Johnson Jr. / As the Japanese 
seem to have realized already, PMR represents the next 
level of recording technology. 


68 new Developments in Floppy Disks by Тот 
Moran / New advances in floppy-disk-drive technology 
spurs intense competition. 


б Opticai-Memory Media by Edward Rothchild / 
Some background on how optical disks work, who makes 
them, and how much data they can hold. 


110 wit Removable Hard Disks Replace the 
Floppy? by Larry Sarisky / Improved data-storage 
technologies may eventually eliminate floppy disks. 


122 The winchester Odyssey, From Manufacturer 
to User by Jim Тогезоп / A look at drives, OEMs, and the 
cost of doing business. 


130 Bullding a Hard-Disk Interface for an S-100 
Bus System, Part 1: introduction by Andrew C. Cruce 
and Scott A. Alexander / The first in a series of articles on 
interfacing a Winchester disk drive to an S-100 bus CP/M 
microcomputer. 


152 NAPLPS: A New Standard for Text and 
Graphics, Part 2: Basic Features by Jim Fleming / How 
to encode text and simple graphics elements in a standard 
and efficient manner. 


218 user's Column: Sage In Bloom, Zeke Il, CBIOS 
Traps, Language Debate Continues by Jerry Pournelle / 
The consummate computer user tackles his new writing 
machine. 


262 A Faster Binary Search by Ог. L. E. Larson / An 
important technique results in faster-running applications 
programs and shorter response times. 


295 pata Collection with a Microcomputer by Dr. 
Mahlon G. Kelly / Using a TRS-80 Model ! for environ- 
mental research saves time and money. 


310 виа This Memory, Part 1: How to Construct 
a Low-Cost Memory with 4116 Memory Devices by 
Cameron Spitzer / Take advantage of the low price of the 
4116type memory. 
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331 A Peek Into the IBM PC by Tim Field I An 
assembly-language program enables an Epson printer to 
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Reviews 


190 MPIM II by Stephen Schmitt 

247, 248, 251 BYTE Game Grid: Project Nebula by 
Keith Carlson; Legionnaire by Gregg Williams; Omega 
Race for the VIC-20 by Stanley J. Wszola 


256 Quickcode by Adam B. Green 
282 Hayes's Stack Smartmodem by Norman C. McEntire 


Nucleus 


6 Editorial: The Software Revolution: Where Will We 
‘Store All Those Programs? 
14 Letters 
22 BYTE's Bugs 

307, 450 Programming Quickies: Add Dimensions to Your 
BASIC; Computing Telescope Parameters with the 
OS! Superboard ll 

380, 462 System Notes: Circles and Ellipses on the Apple 
I; Adding a Trace to North Star BASIC 

474 Event Queue 

478, 486 BYTE's Bits 

484 Software Received 

487 Ask BYTE 

490 Books Received 

491 Clubs and Newsletters 

492 BYTELINES 

497 What's New? 

557 Unclassified Ads 

558 BOMB, BOMB Results 

559 Reader Service 


Page 152 Page 247 


ЛТ 
A 
"Hill. 


Managing Editor 
Mark Haas 


Technical Editors 


Gregg Williams, Senior Editor; 

Richard S. Shuford, Curtis P. Feigel, 

Arthur Little, Stanley Wszola, 

Pamela Clark, Richard Malloy; 

Phillip Lemmons, West Coast Editor; Steve 
Ciarcia, Mark Dahmke, Consulting Editors: 
Jon Swanson, Drafting Editor 


Copy — 

Beverly Cronin, Chief; 

Faith Hanson, Warren Williamson, Anthony J. 
Lockwood, Hilary Selby Polk, Elizabeth Kepner, 
Nancy Hayes, Cathryn Baskin, Tom McMillan; 
Margaret Cook, Junior Copy Editor 
Assistants 


Faith Kiuntz, Beverly Jackson, Lisa Jo Steiner 


Production 


David R. Anderson, Assoc. Director; 

Patrice Scribner, Jan Muller, Virginia Reardon; 
Sherry McCarthy, Chief Typographer; 

Debi Fredericks, Donna Sweeney, Valerie Horn 


Advertising 

Deborah Porter, Supervisor: 

Marion Carlson, Rob Hannings, Vicki 
Reynolds, Cathy A. R. Drew, Lisa Wozmak; 
Patricia Akerley, Reader Service Coordinator; 
Wai Chiu Li, Advertising/Production 
Coordinator; Linda J. Sweeney 


Circulation 


Gregory Spitzfaden, Manager: 

Andrew Jackson, Asst. Manager, 

Agnes E. Perry, Barbara Varnum, Louise 
Menegus. Jennifer Price, Sheila A. Bamford; 
James Bingham, Dealer Sales; Deborah J. 
Cadwell, Asst: Linda Ryan 

Marketing Communications 


Horace T. Howland, Director: 

Wilbur S. Watson, Coordinator; 

Timothy W. Taussig, Graphic Arts Manager; 
Michele P. Verville, Research Manager 


Controller's Office 

Kenneth A. King, Asst. Controller, 

Mary E. Fluhr, Acct. & D/P Mgr.; Karen 

Burgess, Jeanne Cilley, Linda Fluhr, Vicki 

Bennett, L. Bradley Browne, Vern Rockwell 
Manager 


Rodrigues 


М. Scott Gagnon, Manager; 
Scott Jackson, Kathleen Reckart 


Receptlonist 


'aters 


Virginia Londoner. Gordon К. Williamson: 
John E. Hayes. Associate Publisher; 
Cheryl A. Hurd, Publisher's Assistant 


Officers of McGraw-Hill Publications Com- 
pany: Paul F. McPherson. President; Executive 
Vice President: Gene W. Simpson: Senior Vice 
President-Editorial: Ralph R. Schulz; Vice 
Presidents: Kemp Anderson, Business Systems 
Development; Shel F. Asen, Manufacturing; 
Harry L. Brown, Special Markets; James Е. 
Hackett, Controller; Eric B. Herr, Planning and 
Development: H. John Sweger, Jr.. Marketing. 

Officers of the Corporation: Harold W, 
McGraw Jr.. Chairman and Chief Executive 
Officer; Joseph L. Dionne, President and Chief 
Operating Officer; Robert М. Landes, Senior Vice 
President and Secretary; Ralph J. Webb, 
Treasurer. 


4 March 1983 © BYTE Publications Inc 


In This Issue 


Sophisticated new operating systems and multitasking software promise to 
alter significantly the way we use personal computers. Because of the large 
memory requirements of the new software, we're sure to see changes for the 
better in the nature of external storage devices. New technologies for mass 
storage will become even more critical as the software revolution continues to 
escalate. As Robert Tinney’s cover suggests, personal computers will need a 
large quantity of high-speed mass storage to hold all the software and other 
data that we'll generate. Our theme articles address the latest devetopments 
in mass storage. Clark E. Johnson Jr. discusses “The Promise of Perpendicular 
Magnetic Recording," Tom Moran looks at “New Developments in Floppy 
Disks," Edward Rothchild writes about "Optical-Memory Media," Larry 
Sarisky explores the question "Will Removable Hard Disks Replace the Flop- 
ру?” Jim Toreson concentrates on “Тһе Winchester Odyssey,” and in the first 
of a three-part series Andrew C. Cruce and Scott A. Alexander discuss 
"Building a Hard-Disk interface for an S-100 Bus System." Plus we have part 2 
of "NAPLPS, A New Standard for Text and Graphics," the second installment 
in the VIC-20 series, “Adding a 3K-Byte Memory Board," a review of MPIM II 
from Digital Research, and BYTE's Game Grid. Steve Ciarcia tells you how to 
"Build the ECM-103, an Originate/Answer Modem," and more. 
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The system builder's best choice 
for color graphics is a CS5000 
color system from SCION. Its basic 
component is MicroAngelo* the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 519x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 

When MicroAngelo boards are combined, they create 
high resolution color graphics that have a unique ad- 
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 


SCION's Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar- 
encies. Each transparency сап display 97-1 colorswhere 
n is the number of bit planes it uses... 2 bit planes would 
make a three color transparency, 8 bit planes would 
make a 255 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 


Your computer talks to the SCION 
Color System in SCREENWARE™, 
SCION’s high level display firm- 
ware language. SCREENWARE 
commands are used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys- 
tem set-up using SCION’s ColorPak. 


^MicroAngelo based color graphics systems are easy to 


use. Just plug the boards into your Multibus or S-100 
host. Orusethe freestanding work station configuration 
with its RS-239 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


System shown is а Model С$5050$. 
"A trademark of Intel Corp. 


£L ID NI 


if the image ís important. 
19310 Pinecrest Rd./Reston, VA 99091 
(703) 476-6100 TWX: 710- 833- 0684 


For S-100 circle 476 on inquiry card, For Multibus circle 477 on inquiry card. 
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MILESTONE” 
WHEN TIME IS MONEY 


As a project manager, you know 
the value of meticulous plan- 
ning. Oversights and miscalcu- 
lations can cost you crucial 
time and money. 


Milestone is a project manage- 
ment and time scheduling pro- 
gram. It is a powerful "critical 
path” program for planning and 
analyzing virtually any project, 
from a cost estimate for a con- 
struction project to a schedule 
for installing a computer sys- 
| tem. The applications are unlim- 
ited. 


Milestone uses PERT, Perfor- 
mance Evaluation and Review 
Technique, and CPM, Critical 
| Path Method, to plan a project, 
yet Milestone is one of the easi- 
est software packages to use. 


| The Milestone user can change 
a variable and instantly Mile- 
stone will display the effect on 
the entire project. Forinstance, 
the estimated completion date 
ofaparticular time-crucial task 
may be changed. All schedul- 
ing, manpower costs and asso- 
ciated reports will be re-tabu- 
lated. 


TIME IS MONEY. SAVE BOTH 
WITH MILESTONE. 


The price is $295. CP/M® and CP/M-86"" ver- 
sions require 64K and 128K RAM respec- 
tively. Manual аіопе is $30. 


For more information see your loca! compu- 
ter dealer or contact Digital Marketing 
directly. 


SOF TVAE 


SOFTVAVZARE | 
DIGITAL AMARKETING 
a ar NG" 


DIGITAL MARKETING CORPORATION 


2670 CHERRY LANE e WALNUT CREEK в CALIFORNIA е 94596 
(415) 038-2880 е Telex 17-1852 (DIGMKTG WNCK) 
Бесін inquires Invited. Declan оное Callemia сон 

(504) 442.0854 Inside Call'emig call (415) 936-2683 


Milestone is a registered trademark of Organic 
Software. 
CP/M is a registered trademark of Digital Research, 


Inc. 
CP/M-B6 is a trademark of Digital Research. Inc. 
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The Software 
Revolution 


Where Will We Store 
All Those Programs? 


Phil Lemmons, West Coast Editor 


Two advances in hardware—the 16-bit microprocessor with its great 
memory-addressing range and the 64K-bit dynamic RAM (random-access, 
read/write memory)—have paved the way for a software revolution. TheLisa 
software from Apple, and soon the Visi On operating environment from 
Visicorp and a new generation of software from Microsoft, will transform the 
way we use computers and the way we think about our jobs. But just as hard- 
ware advances made possible a revolution in software, the exciting new soft- 
ware demands an improvement in hardware, specifically, in mass storage. The 
memory-intensive operating systems and integrated applications programs 
that are emerging today will make unprecedented demands on the mass 
storage of personal computers. Not only will personal computers need a lot of 
mass storage to run the new software effectively, they will also need high- 
speed mass storage that is faster than today's floppy disks. 

You might think that the current low prices of RAM would reduce the need 
for speed in mass storage. The computer could read the operating system and 
applications program from floppy disk into RAM once, at the beginning of a 
session, and thereafter execution would proceed at the lightning speed of RAM 
itself. But consider how big the new operating systems and applications pro- 
grams will be. Even if new personal computers have 256K bytes of RAM, they 
will not be able to accommodate at one time both a desktop-manager 
operating system and more than one sophisticated applications program. The 
resident portion of Lisa's operating system approaches a quarter of a 
megabyte, and its sophisticated applications programs are almost as large. 
Even though Lisa has a half megabyte of RAM as standard equipment, the 
operating system has to use virtual memory. Virtual memory means treating 
part of mass storage as if it is part of RAM. Since a major limiting factor in the 
speed of software that uses virtual memory is the speed of input/output of 
mass-storage devices, systems like Lisa will require high-speed mass storage 
for effective operation. Otherwise we will see computer users tapping their feet 
while waiting for their expensive personal computers to read in the next chunk 
of beautiful software. 
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We've Got More Than A 
Fond Attachment For Your 
ATARI 


ат уя 2... 
We've Got А Disk Drive For $488. 

Percom Data Corporation believes your Atari” home computer is more than just 

fun and games. We believe you should be able to get a single-density, floppy-disk- 


system for your Atari 400 or 800 at a price that will take you into the future without 
knocking you into the next galaxy. 


Percom Data has been manufacturing disk-drive systems, and other accessories 
for personal computers since the mid-1970's and is the industry standard to 
follow when it comes to data separation and system compatibility. 


The Percom Data AT-88 combines Percom Data quality and reliability at a price 
that is not a budget-buster. 


The Percom Data AT-88 offers 88 Kbytes (formatted) in single-density, with plug- 
in ease of attachment to your Atari. The AT-88 has integral power supply, "по- 
patch" to Atari DOS and critical constant speed regulation. 


Take advantage of this low introductory price of $488 by calling Регсот Data now 
to get more information, or the name of an authorized dealer nearby. Call toil-free 
1-800-527-1222 


РЕНСОМ DATA 


CTOWURDUDPSZOZRVFASTTPESONN ! 


Expanding Your Peripheral Vision 
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Hard Disks for the Masses? 

The point of this argument is not to debunk the new 
software. On the contrary: the revolution in software can 
extend the power of computing to millions of people as 
well as making life more enjoyable for current microcom- 
puter users. If the software revolution is to make 
microcomputing a true mass phenomenon, however, 
there must first be a reduction in the price of high-speed 
mass-storage hardware. Lower prices for Winchester 
hard disks would be an ideal solution. Making hard disks 
standard equipment on 16-bit computers would help 
bring down the cost of the disk drive somewhat. And 
because hard disks operate up to 20 times faster than 
floppy disks, the delays required to read in software 
would cease to be a problem. In the office, hard disks will 
no doubt be the standard answer to the new software's 
need for high-speed mass storage. 

But hard disks are likely to remain too expensive to 
become standard equipment outside the office. Prices 
have plunged in the last three years, but hard-disk 
systems still cost at least $1500. More often the prices are 
closer to $2500. (See "The Winchester Odyssey," page 
122, about why hard disks that cost $600 in quantity at 
the factory cost much more by the time they're integrated 
into hard-disk systems.) The mechanics required to rotate 
the disk at very high speed while the magnetic head floats 
microns above the disk are not simple and the manufac- 
turing process cannot get much less expensive. 

The only remaining area for significant cost savings in 
hard disks is the controller. Several companies are reduc- 
ing Winchester controllers to single chips or small chip 
sets. Western Digital Corporation has a series of Win- 
chester controller boards based on its own LSI (large- 
scale-integration) chips. The Western Digital WD1001 
board cost $245 last year. The WD1002 cost $195 at the 
end of 1982. The company plans to introduce the 
WD1003 at $175 this summer, and the WD1004 at $150 in 
the fall. In other words, Western Digital's advances can 
squeeze about $100 out of the cost of hard-disk systems 
by the end of the year. 

National Semiconductor will introduce a four-chip 
Winchester-disk controller this summer. The, DP8464 
disk pulse detector, the DP8460 MFM data separator, the 
DP8462 MFM data encoder, and the DP8466 disk data 
controller together make up a sophisticated, high- 
performance controller capable of handling multiuser 
and multitasking operations. Single-user systems will not 
require the entire chip set; in fact, the National Semicon- 
ductor chips needed for a hard-disk controller in a typical 
personal computer will cost less than $100. 

Adaptec, a start-up firm (1625 McCarthy Blvd., 
Milpitas, CA 95035), also is offering its own Winchester 
controller chip set and boards based on the chips. 
Adaptec's products are based on five chips in the 
ACS-500 series. The complete chip set required for high- 
performance, multiuser and multitasking systems costs 
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$190 in quantity. The Adaptec product of most interest to 
personal computer users is the single-chip controller 
called the Winchester Controller Chip. This chip costs 
only $75 in large quantities. NEC, too, has announced a 
single-chip Winchester controller at less than $100. 

As with the Western Digital boards, these other LSI 
controllers will reduce Winchester prices for single-user 
systems by about $100. That is a significant saving, but 
even a saving of $200 would probably not induce manu- 
facturers of personal computers to make Winchester 
disks standard equipment. Replacing one floppy disk 
with a Winchester disk would add at least $1000 to a 
computer's list price, and probably more. Manufacturers 
seem reluctant to raise list prices that much. And yet, 
keeping the hard disk optional prevents the kind of 
volume savings that would come with making the hard 
disk standard equipment. Thus, hard disks remain more 
expensive than they really have to be and add $1500 to 
$2500 to system costs. 

If hard disks will remain too expensive to host the soft- 
ware revolution in personal computers, where will we 
put the friendly new operating systems and applications 
programs? 


Solving a Read-Only Problem 

Businesses and individuals who need to write and read 
large amounts of data at high speed will have no choice 
but to use hard disks. But we don't need to write and 
rewrite the new operating systems and applications pro- 
grams; we only need to read them into RAM time and 
again every day and to update them on disk every few 
months. Most people's requirements for writing data are 
not so great as to require hard disks. Few of us generate 
enough data each day to overflow an ordinary floppy, 
much less the new high-capacity floppies (see "New 
Developments in Floppy Disks," page 68). 

Is an inexpensive form of ROM (read-only memory) on 
the horizon? NEC's new 1-megabit semiconductor ROMs 
are remarkable bargains at something more than $40 per 
megabit, but the real requirements of the new operating 
systems and a set of applications programs may approach 
a megabyte. That would require more than $320 worth of 
ROMs. Moreover, software updates and bug-fixes would 
pose major problems. Software houses, computer manu- 
facturers, and computer dealers could not be expected to 
swallow the cost of replacing the ROMs. Erasable and re- 
programmable ROMs and the equipment needed to pro- 
gram them would be prohibitively expensive. 


The Laser Card from Drexler 

Fortunately, a new form of read-only mass storage, the 
Drexon Laser Card (from Drexler Technology Corp., 
2557 Charleston Rd., Mountain View, CA 94043) is just 
coming to market (see photo 1). The size of a credit card, 
the Laser Card has a storage capacity of 2 megabytes. 
With 1 megabit or 125K bytes prerecorded, Laser Cards 


DTSC ONEK 


It's your name on the package label. 


And your company's reputation on 
the line. Whether your program retails 
for $40.00 or $400.00, or is for com- 
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac- 
tion of the value of your product. 
Doesn't it make sense to protect the 
time, money and talent invested in 
your software with the finest and most 
complete software duplication ser- 
vices available? 


Quality Software Deserves 
the Quality Media. 


Dysan's software duplication ser- 
vices are unsurpassed for fidelity of re- 
production. Not only is your program 
copied unerringly onto the finest me- 
dia made—the Dysan diskette—but 
it's also copied on proprietary equip- 
ment manufactured by Dysan, exclu- 
sively for Dysan. Plus Dysan offers you 
the widest variety of support services 


available—from software protection tg 


serialization and packaging. 


THE DYSAN DIFFERENCE 


Duplication: 
үтік | i 
yourimaæ | IMUC 


ds 


Isn't ittime you discovered the 
Dysan difference? For more informa- 
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 551-9000. 


Dysan 
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Dysan Software Duplication Division 
5201 Patrick Henry Drive 

Santa Clara, CA 95050 

(800) 551-9000 

(408) 988-3472 


Please send me more details on 

Dysan's Software Duplication Services. 

Name: 

Company: 

Address: 

City; __.__ ме АЕ 
Рћопе: о 


-------------- 


Editorial 


Photo 1: The Drexon Laser Card. This card can store 2 million 
bytes of data. The small object resting on the саға 5 recording 
stripe is the semiconductor diode laser required to write data on 
the stripe. Either a diode laser or a photodetector array can read 
the data. 


will cost about $1.50 each; with the full 2 megabytes en- 
coded, the cost will remain less than $6. At that price, the 
Laser Card will be less expensive to distribute than 
today’s floppy disks. It will not present a barrier to fre- 
quent software updates. Indeed, software houses will be 
able to distribute updates in the same mass mailings that 
banks use to distribute new credit cards. 

The name Laser Card is somewhat frightening because 
lasers are expensive. But lasers are required only to write 
data on these cards; an array of inexpensive photode- 
tectors can read the data. In fact, the equipment required 
to read data from a Laser Card at a rate of 125K bytes per 
second will cost less than $100. The read rate has no in- 
trinsic limit. To increase the rate to that of hard disks, 
manufacturers can just add more of the inexpensive 
photodetectors to the array. The cost of laser writing 
equipment, estimated at about $500, will not deter com- 
puter manufacturers or software houses. For very high- 
volume high-speed writing operations, such as printing 
100,000 Laser Card copies of a piece of software, photo- 
lithographic processes will be more economical than 
lasers. 

New peripheral technology usually requires expensive 
redesign of existing equipment, but the Laser Card seems 
to escape that problem. The reading equipment is com- 
pact and will not require significant changes in the hous- 
ings of today’s personal computers. The most conspicu- 
ous sign of the Laser Card’s presence, in fact, will be a 
slot in the side or the front of the computer. The size of 
the slot is like that found on automatic teller machines. 

The Laser Card has another feature that will appeal to 
software houses and program authors: every vendor can 
encode optical data at a different level of reflectivity. For 
this and other reasons, software piracy will be more dif- 
ficult with Laser Cards than it is with magnetic storage. 

One of the features that will appeal most to manufac- 
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turers and computer users is that Laser Cards do not wear 
out as floppy disks do; in fact, Laser Cards show no signs 
of wear at all. Futhermore, Drexon coatings—the record- 
ing material used on the Laser Cards—are resistant to 
damage from bending and are invulnerable to magnetic 
hazards. (For more information about the Laser Card and 
the nature of its recording medium, see “Optical Memory 
Media,” page 86.) The reading equipment itself is ex- 
pected to require much less maintenance than a floppy- 
disk drive does. 

To encourage use of the Laser Card, Drexler is licens- 
ing the technology needed to read and write the cards. 
For a one-time fee, companies can purchase information 
on read/write equipment design, gain the use of patents 
for read/write equipment without paying royalties, and 
acquire the right to distribute Laser Cards to end users. 
Toshiba is the first announced licensee. Others may be 
announced by the cover date of this issue. Drexler intends 
to be the principal supplier of the cards but will license a 
second manufacturer. Drexler is now capable of making 
100,000 cards per day. 

The Laser Card has many possible applications besides 
the one that now looks most important: serving as the 
read-only medium for large operating systems and appli- 
cations programs that comprise the software revolution. 
Dictionaries and other large reference books could be en- 
coded compactly, especially when the Laser Card's ca- 
pacity goes up to 10 megabytes, as Drexler expects. The 
compactness and reliability of the card and the reading 
equipment also seem to suit the Laser Card ideally for use 
in portable computers. When computer users leave their 
home or office, they will not have to leave behind the 
software to which they’re sure to become addicted. With 
all the software in a Laser Card, the need for read/ 
write/rewrite data storage in the portable computer may 
be reduced to a single microfloppy disk or bubble-mem- 
ory cartridge. While Laser Cards will find many uses in 
the office, they are likely to coexist there with hard disks 
and floppy disks. The read/write capabilities of magnetic ` 
storage will remain indispensable for most business ap- 
plications. 

The coming availability of inexpensive 10-megabyte 
read-only mass storage, in the form of the Laser Card, 
will no doubt broaden the application of the microcom- 
puter in ways unforeseen. One of the delights of watching 
the microcomputer industry is that each round of pro- 
gress feeds on the next in a combination of synergism and 
serendipity. Just as 16-bit microprocessors and 64K-bit (8 
of these chips make up 64K bytes) RAMs made possible 
today's software revolution, and the software revolution ` 
demands new mass-storage technology and finds the 
Laser Card ready, so this new mass-storage technology 
will feed the software revolution. What software will this 
new technology make possible? What new hardware will 
that new software demand? Something is bound to turn 
up. № 
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THE PERSONABLE __ 
BUSINESS COMPUTER 


Intertec announces what may well be the industry's first 
personable microcomputer—SuperBrain II" 


What's a personable computer? It's a computer with 
business application versatility at personal computer 
prices. Its a computer powerful enough to tackle even 
your toughest business jobs, yet at a price that wont put 
you out of business. But most importantly, it's a computer 
you can put to use right out of the box. Thats because 
SuperBrain ІІ“ boasts the industry standard CP/M" 
operating software. So whatever your business 
application, SuperBrain ІІ can handle it. There are literally 
hundreds of ready-to-run business applications available 
“off-the-shelf? 


Unlike many microcomputers, the SuperBrain ||" is time- 
tested and field-proven. It's built and backed by a 
company that's been around as long as the industry itself. 
А company you can count on for product support and 
customer satisfaction. 


'Registered trademark of Digital Research 
tMicrosolt is a trademark of Microsoft! Corporation 


CORPORATE HEADQUARTERS 2300 BROAD RIVER ROAD + COLUMBIA. SOUTH CAROLINA 23210 • (803) 798-9100 « Түүх 810-666-2115 


STANDARD FEATURES 


@ Dual 5%” disk drives 

© 350K/750K/1.5 MB disk capacities 

© 64K RAM 

© Twin 280А microprocessors 

Ф Ап easy-to-read 12-inch non-glare screen 

© Ап 18-key numeric keypad 

Ә 10 MB disk expansion capability (Optional) 

© Microsoftt Basic 

When you think about it-price, performance, and the 
reputation of the manufacturer-its no wonder so many 
discriminating microcomputer users have become 
"personal" friends with our new SuperBrain 11" 


the industrys one and only personable desktop 
microcomputer. 
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We want you to know... 


MICROHOUSE, because we don't just answer phones, we 
answer questions. 


We want you to know... | 
MICROHOUSE continues to feature great prices and quality 
softwares and hardware. 


We want you to know... 
MICROHOUSE introduces new products: 


THE ANSWER NORTH AMERICAN BUSINESS SYSTEMS, INC. 


Now you can truly have Information at the touch of a button from the world's first self- 
teaching database system. THE ANSWER uses "electronic cards" or computerlzed ver- 
sions of index cards. These cards hold all your pertinent Information In the sequence 
you want It. With THE ANSWER'S report generation feature, you can also do mallings, 
business reports math, and high level searching. 

LIST PRICE: $295.00 MICROHOUSE PRICE $249.00 


FAST GRAPHS INNOVATIVE SOFTWARE 


FAST GRAPHS Is a complete graphics and plotting program designed for the IBM-PC 
with a color or high resolution black and white monitor. Completely menu driven, FAST 
GRAPHS automatically scales axes, titles, and creates graph legends; using manual 
data Input or direct data Input from Visicalc, or most other spread sheet and database 
programs. Special draw mode with рат пад and erasing feature allows you to creatively 
edit your graphs and charts. | 


List Price: $295.00 MICROHOUSE PRICE: $189.00 
CALSTAR CALIFORNIA COMPUTER SYSTEMS, INC. 


CALSTAR Is a brand new, expandable, single board computer system which Is Ideally 
sulted to business applications. It combines high priced benefits at a cost any business 
can afford. Calstar offers 2-8" double sided-double density disc drives (2 meg capacityl). 
Software Included In every CALSTAR: CP/M, PERFECT WRITER, PERFECT SPELLER, PERFECT 
CALC, and PERFECT FILER. CALL MICROHOUSE FOR DETAILS! 

List Price: $2995.00 MICROHOUSE PRICE: $2695.00 


PRINTMASTER F-10 C. ITOH 


Тһе PRINTMASTER 15 bullt on an aluminum base and uses high quality metal parts for 
rellabillty and dependability. It streams along at 55 LOcps (letter quality characters per 
second) with all the qualities of aSTARWRITER. MICROHOUSE Is an authorized C. ITOH re- 


pair center. 
MICROHOUSE PRICE: $1749.00 


We want you to know... | 

MICROHOUSE has a 24 hour computerized order system 
called MICROLINE which enables you to access specific pro- 
duct information and place an order if you wish. MICROLINE 
can be reached at 1-215-868-1203. 


Р.О. BOX 499/1444 LINDEN ST., DEPT. 201.. BETHLEHEM, PA 18016 


ІВМ IS A REGISTERED TRADEMARK DF INTERNATIONAL BUSINESS MACHINES. CP/M 15 A REGISTERED TRADEMARK OF DIGITAL RE- 
SEARCH, INC., APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS, INC., PERFECT WRITER, PERFECT SPELLER, PERFECT CALC 
ARE TRADEMARKS OF PERFECT SOFTWARE, INC. THE ANSWER IS A TRADEMARK OF NORTH AMERICAN BUSINESS SYSTEMS. FAST 
GRAPH IS A TRADEMARK OF INNOVATIVE SOFTWARE MARKETING, INC. CROSSTALK IS A TRADEMARK OF MICROSTUFF. INFOSTAR IS A 
TRADEMARK OF MICROPRO. PRICES, SPECIFICATIONS AND AVAILIBILITY SUBJECT TO CHANGE WITHOUT NOTICE. NOT ALL PROGRAMS 
AVAILABLE IN ALL FORMATS. PLEASE CALL FOR ADDITIONAL PRODUCT INFORMATION. DEALER INQUIRIES WELCOME. 


WE WANT YOU TO KNOW... 


MICROHOUSE 
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Misleading Advertising 


І read with great interest an advertise- 
ment for the AMI II+-+ Computer, 
manufactured by Apollo Computer Com- 
pany of Taiwan and distributed by Orien- 
tal Investments Limited of Switzerland 
(November 1982 BYTE, page 332). The 
computer is advertised as being "Apple II 
Plus Compatible" and appears nearly 
identical in its physical characteristics to 
the Apple П. The terms of sale for the 
computer, which is offered at an enor- 
mous price reduction over the usual dis- 
counted cost of an Apple II, require pre- 
payment by money order or by certified 
check. 

Because of recent articles concerning 
the potential infringement of copyrights 
owned by Apple, I contacted the U.S. 
Customs Service in Washington [(202) 
566-5765] to inquire on the legality of im- 
porting the AMI II + +. I was told that all 
Apple II “look-alikes,” specifically includ- 
ing those manufactured by Apollo Com- 
pany, will be seized by Customs upon im- 
port. 

In my opinion your magazine has done 
a great disservice to your readers in carry- 
ing the ad for the AMI II + + Computer. I 
hope that not many of your readers have 
responded to this alluring ad and sent 
in their prepayments only to have their 
purchased equipment impounded at the 
border. 


Richard L. Merriam 
7 Thoreau Rd. 
Lexington, MA 02173 


Ав is true of most publications, BYTE 
periodically receives complaints from one 
advertiser (or individual) about the activi- 
ties of another advertiser. Ав is also true 
of all magazines, it is quite impossible for 
us to act as judge and jury and arbitrate 
commercial disputes between advertisers. 
In addition to other problems, the cost of 
the technical and legal expertise that we 
would have to hire would put our maga- 
zine out of the price range of most of our 
readers and advertisers alike. 

Is there nothing, then, that a magazine 
like BYTE can or should do? Of course 
there is. Every advertisement from a new 
advertiser is reviewed both by an editor 
and a publisher in an attempt to spot 
problems and potential reader rip-offs 
before they occur. While this is not fool- 
proof, we are pleased that we have headed 
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off several problems before they found 
their way into print. 

The other step we can take is to adhere 
rigorously to the rulings of government 
tribunals or agencies, who, after all, are 
the appropriate ones to respond to dis- 
putes between advertisers. Unfortunately, 
unless the prevailing advertiser or the 
tribunal itself thinks to inform us of a rul- 
ing, there is no automatic way we receive 
this information. Thus, it was somewhat 
fortuitous that we received a copy of a 
Customs Department Newsletter men- 
tioning the importation ban against some 
Apple II “look-alikes.” As soon as we 
received that notice, the ad in question 
was removed from all issues not yet 
printed. . . . Gordon R. Williamson 


Language Flexibility 


Jerry Pournelle's exposure of the high 
priests of computer software is long over- 
due (see "User's Column," October 1982 
BYTE, page 254). 

Since the microcomputer revolution 
began, these high priests have stood by 
their "cure-all" languages and have had a 
put-down attitude toward us poor slobs 
using "nonstructured" code (anything 
with a GOTO statement). Fact is, it's 
easier to defend a familiar language than 
to tread on unfamiliar territory by trying 
to learn another. 

Let's get with it, gang! Every language 
on the market has its share of strengths 
and weaknesses. Just as a wood craftsman 
requires a variety of special tools to do the 
job right, the professional programmer 
needs to` understand which software 
"tools" are available to get the job done. 
There is no "best" programming language, 
but given any particular problem, there 
are several languages that will do the job 
quite well. 

The software engineer needs to be able 
to select which language is suitable for the 
task at hand. That might involve breaking 
down a project into modules written in 
BASIC, FORTRAN, COBOL, and assem- 
bly language to capitalize on the strong 
points of each language. I admire Digital 
Research, Microsoft, and others for tak- 
ing steps in this direction to allow the pro- 
grammer to "link" modules written in dif- 
ferent languages into a single program. 

The hardware side of the computer rev- 
olution is leaps and bounds ahead of, and 
being held back by, the software develop- 


ment side. ІР5 high time that we move 
software development from the mystical 
black art of the '60s into the rapidly 
changing environment of the '80s. The 
high priest stuck holding onto ALGOL/ 
Pascal/FORTRAN/whatever as the cure- 
all language will be much like the elec- 
trical engineer of the '50s left holding a 
vacuum tube. 


Robert S. Walden, President 
XL Computer Products 

POB 805 

Mesa, AZ 85202 


Almost a Tinkerer's Dream 


I just had to write and compliment you 
on the November 1982 BYTE. I am an 
electrical engineer and a hardware hacker 
from way back, and I was about ready to 
let my subscription to BYTE lapse. While 
hardware hackers are a dying breed, I had 
begun to think that we were entirely for- 
gotten. I realize that there aren't many 
left, but there are probably more of us 
than there are disabled microcomputer 
users (see the September 1982 BYTE on 
"Computers and the Disabled") or artist 
microcomputer users (July 1982 BYTE, 
"Computers in the Arts and Sciences") or 
even microcomputer users that program 
in Logo (August 1982 BYTE, “Торо”. 
While these are probably worthy causes 
to devote an issue of BYTE to, it seemed 
that the tinkerers were entirely left out. 
And then came the November 1982 issue. 
While not quite a tinkerer's dream, it is in 
the general direction of one. Steve 
Ciarcia's "Build the Circuit Cellar MPX-16 
Computer System, Part 2" (page 78), Phil 
Lemmons's informative article "Victor 
Victorious: The Victor 9000 Computer" 
(page 216), a vector-graphics construction 
article (Billy Garrett's "Microvec: The 
Other Type of Video Display," page 508), 
and even Phil Lemmons's "An Interview 
with Chuck Peddle" (page 256) were all 
interesting. No long, boring articles about 
why this DBMS (database management 
system) is better than that (for a home 
computer?), no articles on a language that 
needs five full-time programmers and a 
mainframe computer to maintain it, and 
no one telling me to rush right out and 
plunk down $4000 for the latest do-every- 
thing-but-change-the-baby gizmo. 

While I am not advising that you 
change the editorial direction of BYTE, I 
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printing terms 


he Facit 4510 Low Cost 80-column 

Serial Matrix Printer is a thoroughbred 

micro printer. Engineered for quality 

and professional computer outputs. 
Facit 4510 9 Шу configured features most printer 
options as standard. State-of-the-art micro-pro- 
cessor concept and a 2K-work buffer accepts print- 
ing data as fast as your computer can send it. 
Versatility comes from industry compatible inter- 
faces - both parallel and serial RS-232-C. 

Block graphics and pin graphics secure 
optimum system performance and give complete 
printing freedom. 

Emphasizing multifont and high resolution 
capabilities including 8 national character sets as 
standard. 

Fan fold tractor feed, single sheet and 
telex roll with friction feed completes your 
thoroughbred micro printer. The Facit 4510. 


FACIT 
DAIAROYAL 


235 Main Dunstable Road PO. Box 828 Nashua, N.H. 03061. 
Phone: (603) 883-4157. 


Europe: 5-10545 Stockholm, Sweden. Phone: (8) 7386000. 


* 


am glad to see some articles of interest to 
people other than full-time data process- 
ing managers or game addicts. And 
besides, the November issue did not have 
one mention (that I could find) that "the 
uses of a computer are limited only by 
your imagination." If I ever see that trite, 
overworked, meaningless phrase in print 
again, I think that I will go into a 
homicidal rage. 

Oh yes, tell Jerry Pournelle that I enjoy 
his "User's Column,” And his books are 
okay, too. 


Stuart Ball 
1101 Dover St. NE 
Cedar Rapids, IA 52402 


For the Record 


In the November 1982 BYTE, an er- 
roneous reference was made in Peter 
Sdrensen's article “Tronic Imagery" (page 
48). 

On page 56 (in the paragraph continu- 
ing from page 55), Michael Fremer, music 
and sound design supervisor for Tron, 
was referred to as the sound effects 
creator. 

As the actual sound effects creator for 
Tron, I would like this point clarified. 


Frank Serafine 

Serafine FX 

1861 South Bundy Dr. 

West Los Angeles, CA 90025 


What Did He Say? 


BYTE magazine is used by a cross- 
section of people representing many dif- 
ferent levels of involvement with the ap- 
plications of computers. To serve and to 
maintain its readership, the magazine 
offers access to knowledge and access to 
tools. 

While access to knowledge is also 
catered to by the book market, access to 
tools is provided almost exclusively by 
periodical publications of this type, some 
with self-serving and others with public- 
serving interests. In this context, the word 
tool can be taken in its global meaning of 
"what is instrumental in the realization of 
something." 

The more useful BYTE magazine be- 
comes at providing both types of access, 
the more likely it is to become itself a tool 
and be used as such by its readers. Of all 
needs presented to the editors of the 
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magazine by the readers, the key demand 
will always be for more usefulness, hence 
for more useful access. End of loop. 

The editor's job: define "access." 

The reader's job: define "useful." 

I am right now working on my own list 
of wishes. Readers, to your pens! 


Laurent Dube 

Green Island 

POB 3670 

Prince Rupert, British Columbia 
Canada V8] 3W8 


The Myth 
of Computer Literacy 


Yes, computer literacy is really a myth. 
There is no such thing. Many articles have 
been written decrying the lack of com- 
puter literacy in our society. Thousands 
of books and junior college courses have 
been devoted to this subject, but it really 
doesn't exist. Why not? Because com- 
puters are not literate. In fact, computer 
operators need not be literate either (al- 
though knowing how to read is advan- 
tageous). 

Like telephones, computers are ma- 
chines and are quite easy to operate. You 
just turn them on and follow the instruc- 
tions as they appear on the screen. You 
don't hear about telephone literacy. Com- 
puters are the same thing. No problem. 

A properly functioning computer with 
user-friendly software is а pleasure. 
Where we get into trouble is when we 
have software or hardware that malfunc- 
tions. Just like the early telephones, which 
had a lot of hardware and software prob- 
lems, computers (still in their evolution- 
ary infancy) have often given us interest- 
ing moments. Ás time goes on, this will 
straighten out and become a rare annoy- 
ance, as is now the case with the tele- 
phone. 

So why all the baloney about computer 
literacy? It is due to the desire of our news 
and education industries to increase their 
power. The news media tell us we are 
dumb, stupid, and will fall behind or 
lose a job if we are computer illiterate. 
This makes many people nervous and 
they buy more books, papers, and maga- 
zines in an effort to catch up. Educational 
institutions, suffering from the exit of all 
those baby-boom people, need more 
bodies to maintain income and justify 
their share of tax revenues. 

Certainly we need programmers and 
systems analysts who must be well 


trained in computer technology, just as all 
telephone repairmen and installers must 
be trained for their trade. But for the rest 
of us consumers, all we do is turn the 
computer on and use it, just like the tele- 
phone, and that requires very little "liter- 
acy." 

What we really need is to be digital- 
watch literate. | have а 45-function, $29 
wrist watch with 4 buttons and I cannot 
make it stop beeping. ... 


E. J. Neiburger DDS 

Dental Computer Newsletter 
1000 North Ave. 

Waukegan, IL 60085 


An Ounce 
of Preventive Maintenance 


We second Mr. Brady's motion (No- 
vember 1982 BYTE, "Letters," page 19) re- 
questing more BYTE articles concerning 
maintenance and repair. 

Computers may sometimes be astonish- 
ing in their capabilities but they're still 
machines, and machines break—some 
more frequently than others and some 
more mysteriously. 

Of course, thorough and regular main- 
tenance can help cut down on the number 
of breakdowns, but when the machine 
does go on the blink there's no reason why 
it can't be up and running quickly. To en- 
sure a minimum of downtime, every com- 
puter owner should establish a relation- 
ship with a reliable and efficient mainte- 
nance organization before any repairs are 
needed. 

In the world of microcomputers, the 
most likely and most reliable source of 
service is the computer distributor or 
dealer. In short, the person you buy it 
from. It is naive to expect prompt service 
from hardware makers. They are in the 
business of manufacturing, not servicing, 
microcomputers. 

So it behooves the microcomputer 
buyer to compare service capabilities as 
well as prices when shopping for a system. 
In fact, service should be a more crucial 
factor than price in the decision because 
the few dollars saved by buying from a 
mail-order house with no maintenance 
service will cost you dearly as time goes 
by and equipment fails. 

In order to evaluate the maintenance 
capabilities of computer dealers and to 
make sure you'll get prompt service if and 
when you need it, make sure they meet 
the following criteria. 


ІҒ MetaCard DOESN IMPROVE 
YOUR WORKING CONDITIONS 


WE'LL GIVE YOU YOUR MONEY BACK: 


It's almost three in the morning. 
You knew just one more line of code 
and your program would be finished. 
That was seven hours ago. It's hard 
work developing good software. Writing V. 
it on the Apple Il is no exception. 

Although we can't promise to get you 
to bed by eleven o'clock, we can make 
your job a lot easier. 

When we developed MetaCard, a 
co-processor system for the Apple IT, we 
designed in 128K bytes of on-board 
memory with parity. Enough memory to 
run the most powerful development tools 
available. Ve included memory expansion 
capabilities beyond 128K. 

And we made sure it could run all three 
operating systems for the IBM PC. MetaCard 
does more than make your job easier, it opens 
up new development areas. If you want to create 
or run more powerful applications software for 
the Apple, or for the IBM PC or other 
8086/88-based systems, you should have a 
MetaCard in your Apple. MetaCard supports the 
most popular development languages available 
for MS-DOS, CP/M-86 and UCSD p-System 
Version IV. Languages like Pascal, C, COBOL, 


PI 


FORTRAN, BASIC and almost all others operate 


at peak performance. MetaCard enables you to 
continue to use most of the popular peripherals 
for your Apple II, plus all of your existing 
software. And with many best selling 
applications for the IBM PC available soon, you 
can use your Apple in new and developing areas. 
MetaCard uses the Intel 8088 processor and 
operates at a full 5 Mhz. And MetaCard’s 
real-time clock, external power supply, parity 
checking RAM, and power-up ROM diagnostics 


give you the features and reliability you demand. 


Satisfaction Guaranteed 
We know you'll still work through the night. 
But if MetaCard doesn't improve your 
working conditions, return it within 
30 days, and we'll send your money 
back. No questions asked. 
| MetaCard, complete with 
T documentation, MS-DOS and UCSD 
( p-System (CP/M-86 optional) and power 
* supply, is available in both 64 and 128K 
' configurations, priced at $980 and $1,150 
respectively. The MetaCard System Operating 
Manual is available for only $25. 

For more information write us today, 
Metamorphic Systems, Inc., 8950 Villa La 
Jolla Drive, Suite 1200, La Jolla, CA 92037. 

Or call us today to order yours at 


In California call 619/457-3870. 

MetaCard is a trademark of Metamorphic Systems, Inc., Apple — Apple 
Computer Inc., Intel 8088 — Intel Corporation, CP / М-86-- Digital Research 
Corporation, MS-DOS — Microsoft, UCSD p-System— University of Catifornia, 
IBM P C— IBM. 


Circle 265 on inquiry card. 


MetaCard 


Letters 


Proximity: Common sense tells you 
that you'll get better service from a com- 
pany close by than one far away. Also 
keep in mind that shipping charges are 
usually the responsibility of the customer. 

Longevity: We've been living in the age 
of computers long enough that you 
needn't deal with a company that doesn't 
have a substantial track record. (For in- 
stance, Tristar has been in business over 
10 years.) Unless there's something very 
special about the company, don't deal 


with a brand-new business. The computer 
industry has seen too many casualties, 
and one thing you want is a company that 
will be around tomorrow. 

Legitimacy: It's easy to get into the 
computer business today. Deal with a real 
business, not an answering service. Ask 
for references. 

Adequate stock of replacement parts: 
Ask if the company has an inventory of 
replacement parts. Having the necessary 
parts on hand can mean the difference be- 


Excellence 


Acknowledged. 


Some people demand the best. 


Superior quality at superior value identifies 
the "best" products, and the best in Apple II9- 
compatible drives is the Micro-Sci line of 5A " 
floppy disk drives ond subsystems. 

Business people needing storage, reliobility 
and fost access have been impressed with 
Micro-Sci's A40 system since we introduced it 
back in1979. For o lower list price than the 
Apple Disk li*'s, the A40 offers 20Kb more 
copacily, faster access time and greater 
data reliability. 

The Micro-Sci A70 drive combines quick 
access and high retiabilily with a full 286Kb 
storage capabilily. 

The newest member 
af Micra-Sci's Apple Il- 
compatible family, the A2, is а 
direct replacement far the Disk Il, 


Ш-5СІ 


featuring totol compatibility ot a lower cost. Beiter 
still, you con mix our A2 drive ond controller with 
their drive and controller for complete freedom of 
interchangeobilily. 

And Micro-Sci's controller includes operating 
features like jumper-selectoble 3.2 and 3.3 DOS. 


Give yourself the privilege. 


Micro-Sci delivers the most in quality, 
reliability and performance. So when you 
consider additianal drives or a disk subsystem 
for your Apple 1, indulge yourself in the Micro- 
Sci alternative. 

See аш camplete product line today сї 
a dealer near you. 

(SPECIAL NOTE TO APPLE Ш® 
USERS; Micro-Sci also offers a full 
ronge of Apple Ill-compatible 
drives. Ask your local dealer 

for details.) 


MICRO-SCI 


Micro-Sci is a Division of Standun Controls, Inc. 
2158 SOUTH HATHAWAY STREET - SANTA ANA, CALIFORNIA92705 › 714/662-2801 - TELEX: 910-346-6739 


infernotional Dealer Inquiries... 


IMC Internotiona! Markets Corp. Telephone: 714/730-0963 + Telex: 277782-ROBY UR 


t 
? Apple, Apple Il, Apple Ili and Disk Il are registered trademarks of Apple Computer, Inc. 
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tween hours and weeks of downtime. 

. Tools and space for in-house repair: In 
order to provide good maintenance, ade- 
quate money must be allotted for a repair 
shop and sophisticated tools. Make sure 
that your dealer has done so. 

Trained people: Апу reputable manu- 
facturer runs training sessions to teach 
people how to repair their equipment. 
Make sure one of your dealer's employees 
has gone to that school. 

Computer downtime means money and 
inconvenience and sometimes even hard- 
ship for anyone whose computer opera- 
tions are essential. For those reasons, all 
computer owners should be well versed in 
their equipment's proper care and feeding 
and should have a top-notch maintenance 
organization on call to fix things if they 
start going bad. 


Pete Morley 

Tristar Data Systems 

Cherry Hill Industrial Center 
2 Keystone Ave. 

Cherry Hill, NJ 08003 


Victor Club 


Dhil Lemmons's article "Victor Vic- 
torious: The Victor 9000 Computer" 
(November 1982 BYTE, page 216) was in- 
deed impressive. 

The Andrews Group is heavily in- 
volved in the development end of 
CAD/CAM (computer-aided design/ 
computer-aided management) software 
for the Victor 9000 coupled with Houston 
Instrument plotters and digitizers. 

Over the last six months of develop- 
ment work we have had tremendous sup- 
port from the Victor Software Group in 
Chicago. We feel at this point, however, 
there should be some central point for in- 
formation exchange for the Victor. 

To this end we have set up the Victor 
User's Club and for the present time we 
will use the offices of the Andrews Group 
and its facilities. 

The club will be for the free exchange of 
information and will publish a monthly 
newsletter pertaining to new develop- 
ments and software ideas. The yearly fee 
is $35, which will cover publishing and 
mailing expenses. 


Mark W. Andrews 

The Andrews Group 

310 SW 2nd St. 

Fort Lauderdale, FL 33312 


Circle 484 for dealers. 
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IBC MIDDI CADET ™ ALTOS" ACS 8000-10 


Maximum Users 9 Maximum Users 4 

Disk Storage 20 MB Disk Storage 10 MB 
Memory 256 КВ ** Мегпогу 208 КВ 

CPU Speed 6 МН? CPU Speed 4 MHz 
Benchmark (Elapsed time) 1:44 Minutes *' Benchmark (Elapsed time} 5:03 Minutes” 
List Price $7495.00 List Price 57995,00 


The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS АС5-8000-10 and 
others. That's why we call it the heavyweight performer. 


Because the MIDDI is completely software compatible with ALTOS, ONYX™, Dynabyte'" and 
others using CP/M™ 2.2, MP/M™ || or OASIS™, you can transport your applications software to the 
MIDDI without modification. So why not take the benchmark test yourself. 


If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors, 
send a copy of your application program to IBC. We will run your software on the MIDDI without 
modification and give you the elapsed fime In minutes. You be the judge. If it really is faster 


than your current hardware and it is, then you owe it to yourself and your customers to switch fo 
ВС. 


So remember! When you want a heavyweight performer at a low price, Meter, Amm 


OUTSIDE THE USA WITHIN THE USA — —  — See us at Spring Comdex 
nlepraied Business Camputers TRY DISTRIBUTION | 

21592 Marilla Street 4185 Harrison Blvd., Suite 301 ; 

Chatsworth, CA 91311 Ogden. UTAH 84403 "Four users under OASIS 

(243) 882.9007 TELEX NO. 245349 (801) 621-2294 ** Upgrodeoble to 512 к Bigs y 


м ў 1 4 a pi— 
ALTOS s о t'ademark of ALTOS Computar Sytems ONYX is су kogema of Onyx Systems inc OYNABYTE в о "одетюеьк of Dynabyte Busnes 4 E === 
Computes. CPM & MPM ore Trodemorks of Digital Резесиеһ aed OASIS i$ о посетат ol Prose One Systems 
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The Real Bottleneck 


I take exception to a termwhichI fear is 
becoming widely accepted. I have recently 
seen it in BYTE and other publications. 
This term is Von Neumann bottleneck. 

The term is used because the concept of 
the stored program computer as we know 
it today is largely due to the work of John 
Von Neumann (1903-1957) in the early 
'40s and because in this concept instruc- 
tions are fetched and executed in a strictly 
linear fashion. 

I disagree with the popular use of the 
phrase for several reasons. First, in his in- 
novative work this genius broke the bot- 
tleneck of the day, which was the com- 
mon narrowmindedness that thought of 
computers in terms of single-use or hard- 
to-modify dedicated systems. 

Second, the term contains the pejora- 
tive connotation that if it were not for 
Von Neumann this bottleneck would not 
exist today. It certainly would because it 
is related to hardware technology more 
than to anything else. 

Third, if Von Neumann had lived 
longer, the state of computer theory 


The Most Promising Duet 


For An Orchestra. 


would most likely be far more advanced 
than it is. Doubtless his theoretical con- 
tributions would have gone well beyond 
the advances in hardware that we have 
seen over the years, particularly in regard 
to the capability of true multi- and 
parallel-processing. So if there is a Von 
Neumann bottleneck, it is in the loss that 
the world of mathematics and computers 
suffered in his early death. 

The contributions Von Neumann made 
to mathematics are well known, from the 
founding of the theory of games, with its 
wide-reaching applications in areas like 
weather research and economics, to his 
work in set theory and theoretical physics 
and his work in the logical design of elec- 
tronic computers and a general theory of 
automata. These contributions, along 
with the many anecdotes still told today 
about the intellectual powers of the man, 
attest to his true genius in many areas of 
mathematics and computing theory. I 
strongly protest the use of the term I have 
been discussing—it is a manifest injustice 
to connect the name Von Neumann with 
this pseudo-problem. 

[n a constructive vein, may І make two 


suggestions. First, that this phenomenon 


be more aptly named. Terms like unipro- 


cessing bottleneck, linear-processng bot- 


tleneck or sequential-processing bot- 
tleneck come to mind, but I will not 
presume to coin the definitive phrase here. 

Second, may I suggest the following 
definition of the term Von Neumann bot- 
tleneck: the fact that more than 95 percent 


| of all people have less than 5 percent of 


the ability of John Von Neumann. 


Philip Mahler 

Instructor of Mathematics 
Middlesex Community College 
Springs Rd. 

Bedford, MA 01730 


The Meaning of Oppression 


Just to set the record straight: I am the 
source of the “RESIST THE DRAFT" mes- 
sage that Dr. Kallend discovered assem- 
bled into Apple Logo (see the December 
1982 BYTE “Letters” column, page 18). 
Neither Apple Computer Inc. (which dis- 


Our duet is perfect for a single user system. 
The same duet performs even better in a multi-user orchestra. 


DCM x 80: s-100 Disk Controller 
| Module m 8" and/or 54” floppy disk 
controller m SASI (ANSI, SCSI) hard disk 

host adapter m Single and double density, 
single and double side m Software 
implementation on CP/M' 
2.2 and TurboDOS? 


' TM of Digital Research, Inc. 
2 TM of Software 2000, Inc. 


$345. 


MCM x BO: 
S-100 Single Board 
Computer m Single 
or multi processor 
capability m Pro- 
grammable master 
or slave selection 
m Redundant pro- | 
cessor manipulation 
ш 4MHz Z80A or 
6MHz Z80B CPU m 
64K RAM and 2K EPROM with monitor 
m 2 serial, 2 parallel, 4 timer 
ports m Bi-directional inter- 
processor channel m Dual а 
mode serial ports interface и ЕШ | 
Multi-layer PCB construction. PESE AU 
$495. Circle 228 on inquiry card. | 4 


JC SYSTEMS 
1075 Hiawatha Ct. 

5 Fremont, CA 94538 
idi (415) 657-4215 


ММММ 


897 N.W. Grant Ave. * Corvallis, poem 97330 : ° 503/758- 0521 
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, VIDEO TERM 


Expanding Horizons ІП 


Text Display 


Videoterm increases your Apple ][® display to a full 
capacity BO columns. Proofreading text problems are 
a thing of the past. With Videoterm your text is 
displayed in upper and lower case characters with true 
descenders utilizing a 7 by 9 character matrix. The 
time-tested Videoterm is compatible with most word 
processors and is available with alternate character 
fonts. Once you've explored the advantages of 
Videoterm, you'll discover a whole new world for you 
and your Apple ][. 

Suggested retail price: $345.00 


ы. 7“ 
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ACCESSORIES 


ӘЙ Шен 


ЕМНАМСЕН "А 


Videoterm Utilities Disc includes: 


e(3raphics Template System 
cec. eFont Editor 
*Mid-Res Graphics 


eApplesoft Read Screen Utility 
«Тор & Bottom Scrolling 
«Pascal Vidpatch 

Suggested price $37.00 
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Теги The Enhancer ][ features а typeahead buf- 
Character Set The Soft Video Switch is an automatic ver- fer. Your keyboard has upper and lower 
EPROMs sion of the popular Switchplate. It knows case, and wil auto repeat any key held 
eFrench “М. European whether it should display 40 ог НО columns down. A single keystroke can become a 
«(German s Russian or Apple graphics. № does the tedious work word or an entire sentence. Controlled by a 
«inverse «Spanish of switching video-out signals so you don't powerful microprocessor, Enhancer ][ 
*Katakana [Japanese] "Super & Subscript | have to. The Soft Video Switch can be con- allows you to re-map your keyboard or add 
Fasc age Symbols I Price trolled by software. May be used with any specialized features. Changing a chip 


Dvorak EPROM (Enhancer]— $29.00 
. Lower Case Chip [Rev 7 & up]— $28.00 
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Videoterm with Firmware 2.0 or greater. 
The single wire shift mod is also supported. 
Package price is $35.00. 


creates a totally different keyboard. 
Enhancer ][ Utilities Disc included. 
Suggested retail price $149.00. 


PRINTER 


Why buy a mere "spooler" when you 
can have THE PRINTER OPTIMIZER? 


* 64k to 256k spooling buffer. 
* adapts different brands - can 
mix Serial and Parallel 
*' character conversion: 1 to‘ 1, 
1 to many, many to 1, ignore 
* pushbutton automated access to 
your printer's various type 
| styles and printing modes 
several ways to PAUSE printing 
* access any character, graphic 
design or printer "trick" from 
any program at'any time 
* special features for use as 
a MODEM buffer 


+ 


The cost effective alternative. 
Converts IBM, Adler/Royal, Olympia 
and other Eleetronic Typewriters 
into letter quality printers, 


* 2K memory buffer 

* access all typewriter characters 
and automated features 

* Serial or Parallel versions 

* Many proprietary features and 
commands insure compatibility 
with your system and software 

* Typesetting capability! 


РЕТІ: 


Super low cost adaptor for new 
inexpensive portable Electronic 
Typewriters can yield typewriter 
and letter quality printer com- 
bination for around $500 total! 


* perfect for "personal use" 

* easy "plug-in" Parallel 
conneclion to most computers 

* compatible with popular word 
processing programs 


APPLIED 
CREATIVE 


TECHNOLOGY 


2723 Avenue E East, Suite 717 
Arlington, Texas 76011 
[817]-261-6805 
(800]-433-5373 
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tributes the product) nor Logo Computer 
Systems (which manufactures it) knew of 
its inclusion. 

Dr. Kallend sees "an early start on 
1984" in the dissemination of the message 
(which he regards as subversive) "into so 
many of our schools." This view is aston- 
ishingly upside down. In the nightmare 
world of George Orwell's novel 1984, the 
expression of "subversive" ideas was all 
but wiped out; thus was obedience to 
government authority assured. It's hard to 
imagine a clearer antithesis to the type of 
oppression depicted in 1984 than en- 
couraging defiance of the draft, in schools 
and elsewhere. Dr. Kallend seems to be 
telling us that resistance is oppression. 


Gary L. Drescher 

NE43-743 

Massachusetts Institute of Technology 
Cambridge, MA 02139 


A Language Із Born 


November 1982 saw continued discus- 
sion of the QWERTY versus Dvorak key- 
boards in the "Letters" section of BYTE 
(page 16). I am a touch-typist, and al- 
though I did not relish the prospect of 
learning to type all over again, the bene- 
fits from Dvorak's "simpler keyboard" in- 
trigued me. 

As with many microcomputers, the key- 
board on my Osborne is not redefinable. 
This meant that I couldn't implement 
Dvorak's layout without first replacing 
my ROM. However, I found a solution: 
rather than redefining the keyboard into 
Dvorak's structure, I chose to redefine the 
alphabet. If the word to be typed is 
"letter" I mentally encode it and type the 
"Dvorak-English" word "pokkdo." "Dear 
Sir" becomes "Hdao :so" and "Having a 
wonderful time." equates to the seemingly 
nonsensical "Ja.gly a ,slhdotfp kgmdq." 

I find that I have sufficient time to think 
of (or read) what I wish to type, convert 
its spelling into Dvorak-English, and still 
retain the speed of a true Dvorak key- 
board. The one problem, that other peo- 
ple cannot read my text until it is 
decrypted, does not significantly subtract 
from the value I have gained. However, it 
is my intention to seek the removal of 
even this irritation. Dvorak-English as a 
second language, perhaps taught along- 
side French and Spanish in public schools, 
would do the trick. 


Chris Rudek 
5975 Newman Court, #4 
Sacramento, CA 95819 


Warranty Pirates 


I thoroughly enjoy lerry Pournelle's ar- 
ticles and find them informative and 
entertaining. However, І would like to 


take a good-natured poke at one of his 


commentaries in the November 1982 
BYTE "User's Column" (page 394) regard- 
ing the warranty and license information 
included with the Soft-Link evaluation 
copy of Colortrol that Mr. Pournelle con- 
sidered reviewing. 

If Mr. Pournelle will reread the warran- 
ty and license information that he signed 
when he began running CP/M on his sys- 
tem, he will find that Soft-Link, as many 
other software vendors have done, has 
merely used wording similar to that used 
by Digital Research. These vendors ap- 
parently feel there's no point in arguing 
with success. Digital Research has a suc- 
cessful software package, has not been 
sued out of business, and has successfully 
sued against pirates, while other software 
companies have difficulty coming up with 
anything else as simple and as protective. 
In other words, most software houses 
have "pirated" Digital Research's warran- 
ty and license format, probably for good 
reason, and Soft-Link shouldn't be taken 
to task for doing the same. 

Actually, most software houses are 
willing to be less restrictive in practice, 
but with suits being brought for almost 
any reason, valid and otherwise, and with 
such suits being expensive to defend, with 
little or no compensation for the winning 
defense, software houses will probably 
continue to use similar wording in war- 
ranties and licenses, if for no other reason 
than to avoid attorney fees rather than re- 
sponsibility. 


R. David Otten, Owner/President 
Signature Software Systems Inc. 
5602 Stouder Place NW 
Pickerington, OH 43147 m 


| A BYTE's Bugs 


MARC This Correction 


In the textbox on the MARC operating 
system that accompanied Christopher O. 
Kern's article “Microshell and Unica: 
Unix-Style Enhancements for CP/M,” ап 
incorrect telephone number was listed for 
Vortex Technology. (See the December 
1982 BYTE, page 206.) The correct num- 
ber is (213) 645-7200. m 


The trouble with many of today's better known 
small business computers is they box you into a single 
user system. So after your big initial investment, you 
still have a single user system. You always will. 

Now there's the Zeus 4 from OSM Computers. The 
Zeus 4 is the first multi-user, multi-processor micro at 
single user prices. The Zeus 4 is less than one cubic foot 
and weighs 24.6 pounds. 

Yet, it's like four separate, powerful small business 
computers in one. It allows up to four users to share 
a common data base or work independently. Each has 
his own CPU, 64K of RAM and I/O ports. That means 
greater operator independence, more processor power 
and greater reliability. 

You needn't worry about running out of storage 
capacity either. The Zeus 4 comes with a built-in hard 
disk, so users share up to 19MB of storage, about twice as 
much as most other multi-user systerns. 

You'll enjoy maximum flexibility in software appli- 
cations too, because Zeus 4's MUSE operating system 
runs programs compatible with CP/M. Plus MUSE 
provides extensive file management functions typically 
found only on mini computers. 

Heres another big advantage: The Zeus 4 is 


BOXED IN THE CORNER 
? BY YOUR SMALL 
BUSINESS COMPUTER? 


designed for low maintenance, low down-time. Its four 
modules snap in and out with a few minutes work. 

So if repairs are ever needed, modules are simply 
replaced through OSMS limited warranty program. 

Maybe the best thing is that you can buy the 
powerful and expandable Zeus 4 for $4,595 ($6,595 fully 
configured for four users). 

The Zeus 4 from OSM, the latest in a family of 
powerful, multi-user small business computers. It's the 
little box that lets you grow without boxing you in. 

To find out more, 
call (800) 538-5120 
or (415) 961-8680 in 
California or write to 
OSM Computer Cor- 
poration, 665 Clyde 
Avenue, Mountain 
View, CA 94043. 


osm 
Computers. Your power to expand. 


CP/M is a registered trademark of Digital Research, Inc. 
Zeps å and MUSE are trademarks of OSM Computer Corporation. 
© 1983 OSM Computers. 
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YOUR PRINTER 


While your printer is running, your 
computer is tied up. You can't use 
it for processing, computing, data 
entry. Nothing. All you can do is 
twiddle your thumbs until the 
program is finished. 

Pretty ridiculous. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 
No waiting. 

Microbuffer accepts data as fast 
as your computer can send it. 
It stores the data in its own 
memory buffer then takes control 
of the printer. 

It's that easy. 


THERE IS A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 
COMBINATION. 


Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 


FOR APPLE 11 COMPUTERS, 
Mircobuffer ІІ features on-board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parllel versions 
have a power-efficient low- 
consumption design. Special 
functions include Basic listing 
formatter, self-test, buffer zap, and 


transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


FOR EPSON PRINTERS, Microbuffer/ E 
comes in two serial versions — 

8K or 16K (upgradable to 32K) — 
and two parallel versions — 16K 

or 32K (upgradable to 64K). The 
serial buffer supports both hard- 
ware handshaking and XON-XOFF 
software handshaking at baud 

rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX-80 
and GRAFTRAX-80 4-. Prices range 
from $159 to $279. 


ALL OTHER COMPUTER/ PRINTER 
COMBINATIONS can be untied by 
the stand-alone Microbuffer In-line. 

The serial stand-alone will 
support different input and output 
baud rates and different hand- 
shake protocol. Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user-upgraded 
to a total of 256K with 64K add-ons 
— just $179 each. 


SIMPLE TO INSTALL. 


Microbuffer ІІ is slot-independent. 
It slips directly inside the Apple 1! 
in any slot except zero. 
Microbuffer/ E mounts easily 
inside the existing auxiliary slot 
directly inside the Epson printer. 
The stand-alone Microbuffer is 


STILL LETTING 
TIE UP YOUR COMPUTER? 


installed in-line between virtually 
any computer and any printer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you'll understand why it's so silly 
to be without one. 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 


. AMI 
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Circle 350 on inquiry card. 


Build the ECM-103, 
an Originate/ Answer Modem 


The Texas Instruments TMS99532 component 
forms the heart of a Bell-103-compatible modem. 


Back in the August 1980 BYTE, I 
presented an article on how to build 
an originate-only modem for under 
$50 (see reference 2). It must have 
been the right project at the right 
time; I know that several thousand of 
you ordered the kit version. Since 
then, however, technology has ad- 
vanced. The degree of functionality 
that took about a hundred com- 
ponents and a fair amount of con- 
struction complexity in 1980 can now 
be obtained with less effort and can 
offer even better performance. The 
limited originate-only design from 
24% years ago may not be adequate 
for all applications. I believe a new 
design is warranted. 

This month's project is the con- 
struction of a reliable and versatile 
300-bps (bit-per-second) data-com- 
munication device called the Circuit 
Cellar ECM-103 modem (see photo 
1. It requires no calibration ог 
critical adjustments, uses only 30 
components, and operates in both 
originate and answer modes. I think 
you'll be intrigued with its simplicity. 


Copyright © 1983 by Steven A. Ciarcia. 
All rights reserved. 
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Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 


Let's begin with a quick review of 
modems and data-communication 
techniques. 


What Is a Modem? 

The word modem is a contraction 
of the two words modulator and de- 
modulator. The modem converts dig- 
ital signals from the computer into 
analog signals, which can be trans- 
mitted via a telephone line. Various 
techniques can be employed in this 
conversion. 

Modems are generally categorized 
by the speed at which they transmit 
data. The data-transmission rates are 
properly expressed in bits per second 
(bps), although you often hear the 
term baud used. Strictly speaking, 
"baud" measures the number of tran- 
sitions in state of the communication 
link, rather than the amount of data 
represented by these transitions. А 
single change of state may in some 
cases represent multiple data bits, and 
therefore the data rate may not equal 
the baud rate. The difference can be 
important. 

Modems are commonly divided in- 
to four categories, based on their 
speed of transmission. The low-speed 
modems are those operating at speeds 


from 0 to 600 bps. The medium-speed 
modems operate from 1200 to 2400 
bps. From about 3600 bps to around 
16,000 bps are a group of modems 
generally called high-speed, but still 
higher in speed are the wide-band 
modems, which work at speeds from 
19,200 bps on up. 

The higher the data rate, the 
greater the price of the modem. Most 
low-speed (300-bps) modems аге 
generally under $200, while most 
1200-bps units are in the $700 to 
$1000 range. Low- and medium-speed 
modems generally use voice-grade 
telephone lines, but the higher-speed 
units require dedicated communica- 
tion-grade lines. And as the speed of 
data communication increases, the 
techniques required to ensure error- 
free reception become, by necessity, 
more sophisticated. 


How Modems Work 

The process of translating digital 
information into a form that сап be 
sent through telephone lines is called 
modulation. Current practices in- 
clude several techniques. 

Low-speed modems generally em- 
ploy a technique called frequency-shift 
keying (FSK), which uses two distinct 
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Photo 1: Prototype of the Circuit Cellar ЕСМ-103 300-bps modem. Тһе TMS99532 is the chip on the left next to the crystal. 
The circuit can be directly attached to the telephone lines through a DAA or acoustically coupled through the coupler shown in 


photo 3. 


tones of different frequency to repre- 
sent logic 1 and O. Data is sent by the 
modem’s alternately transmitting the 
two frequencies (i.e., shifting the fre- 
quency of its transmitted carrier 
tone). The amount of information 
that can be sent using FSK in a given 
interval of time is limited by the fre- 
quency bandwidth of the telephone 
line: a transmitted data bit must con- 
sist of at least the number of cycles of 
a 1 or O tone required for the receiver 
to recognize it, and the number of 
cycles of the transmitted tone taking 
place in a time interval is the same 
thing as its frequency. The frequen- 
cies used cannot exceed the capability 
of the line. 

Higher-speed modems use more 
complex and sophisticated transmis- 
sion techniques, all of which to some 
extent modulate not only the frequen- 
cies of the tones but their phase, and 
possibly amplitude, as well. These 


phase-shift keying (PSK) methods 
permit more compact data encoding, 
with more information transmitted in 
less time, by making a single change 
in the state of the physical communi- 
cation link communicate more than 
one data bit. (In such a technique, the 
data rate differs from the baud rate; 
see reference 1.) 

The most popular variation of PSK 
is called quadrature amplitude modu- 
lation, or QAM. Widely used in 1200- 
bps modems, QAM employs both 
amplitude and phase modulation to 
encode 2 bits of data in every state 
transition (see reference 4). 

The chief drawback of any PSK 
technique is the sophistication re- 

-quired in the decoding mechanism of 
the receiving modem, which must 
sort out the information-bearing 
phase and amplitude variations in the 
received signal from the meaningless 
phase and amplitude distortions in- 


duced in the signal by the communi- 
cation link. 

Because this article is about build- 
ing a low-speed modem, I'll save the 
discussion of these more sophisticated 
encoding techniques for a more ap- 
propriate time in the future. 


How an FSK Modem Works 

In computer communication via 
modems, one of the two modems in- 
volved is called the originating 
modem because the communication 
link is established beginning with it. 
The other modem is called the 
answering modem. In the archetypal 
case, the originating modem 15 
associated with a video-display ter- 
minal, and the answering modem is 
connected to a remote host computer. 

In frequency-shift-keyed communi- 
cation, a modem is said to operate in 
either originate or answer mode. Each 
of these modes has its own unique set 
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GAIN 


FREQUENCY RESPONSE 
OF TELEPHONE NETWORK 


LOW- BANDPASS HIGH-BANDPASS 
RECEIVE FILTER RECEIVE FILTER 


LOGIC O LOGIC] LOGICO LOGIC. 


300 1070 1270 ^. 2025 2225 3000 
FREQUENCY (Hz! 


*2100H2 -CCITT V.25 ANSWER TONE 


Figure 1: Frequency spectrum used by low-speed Bell-103-compatible modems for data 
communication over voice-grade telephone lines. For full-duplex operation, two 
distinct passbands are used, one for data passing in each direction. The modulation 
technique used is phase-continuous frequency-shift keying. 
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of tone frequencies to indicate 1 and 
0, (From the previous discussion of 
FSK, you will recall that the transmis- 
sion of one tone at a given frequency 
signifies a logic 1 and that a tone at a 
certain other frequency signifies a 
logic 0.) Use of two sets of tones 
allows full-duplex communication, in 
which information moves in both di- 
rections at once over a single pair of 
wires. 

The modem operating in originate 
mode transmits using the originate set 
of tones (1070 Hz for a 0 and 1270 Hz 
for a 1) The modem operating in 
answer mode transmits using the 
answer tones (2025 Hz for a 0 and 
2225 Hz for a 1). In receiving, each 
modem listens for the tones being 
used by the other modem. The logic-1 
frequency is sometimes called the 
mark tone, and the logic-0 frequency 
is then called the space tone. Figure 1 
shows the telephone-line passband 
and the relationship of the two sets of 
tones. 

Almost universally, if you are dial- 
ing a large computer network, your 
terminal is considered the originating 
terminal, and therefore your modem 
need only operate in originate mode. 
А modem that can do only this is 
called an "originate-only" modem. If 
you wish your equipment to be able 
to answer calls from an originate- 
mode modem, you need a modem ca- 
pable of operating in answer mode. 

If the other party is willing and able 
to establish the link but still use 
answer frequencies, you could receive 
calls on an originate-only modem. 
(The choice of which modem uses 
which mode is arbitrary as long as 
they don't both try to use the same 
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Figure 2: Block diagram ofthe Circuit Cellar ECM-103 modem, which is designed around the Texas Instruments TMS99532 integrated 


circuit. 
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mode.) So owning an originate-only 
modem doesn't put you at a major 
disadvantage, but a unit that can 
operate in both modes, an originate/ 
answer modem, is more flexible. The 
ECM-103 presented for construction 
here is such an originate/answer 
modem. 


Design of the ECM-103 

The Circuit Cellar ECM-103 300-bps 
modem is built around the Texas In- 
struments TMS99532 FSK modem 
chip, which allows the modem to 
achieve a new plateau of elegance and 
reliability. The ECM-103 uses signifi- 
cantly fewer components than most 
modems presently available and is 
simple enough for the casual hobbyist 
to assemble (see photo 2). Гуе ar- 
ranged for The Micromint to produce 
a kit for building the ECM-103. 

Completely crystal-controlled, the 
ECM-103 requires no calibration or 
adjustments. Although designed for 
acoustical coupling to a telephone 


handset, the modem also lends itself 
to direct telephone-line connection 
through an FCC- (Federal Communi- 
cations Commission-) registered pro- 
tective circuit, a so-called DAA (data- 
access arrangement) А  600-ohm 
matching transformer for connection 
to the ОАА is available in the parts 
list. The ECM-103 is connected to its 
associated computer or video termi- 
nal (its data-terminal equipment) 
through ап RS-232C-compatible in- 
terface. 

Figure 2 is a block diagram of the 
ECM-103. The distinctive modem 
functions are all contained in the 
TMS99532; the other parts of the cir- 
cuit serve to interface the TMS99532 
to either the acoustic coupler or the 
computer. 

Figure 3 is the schematic diagram of 


Number Type 
IC1 TMS99532 
ІС2 МС1458 
IC3 МС1488 

“104 MC1 489° 


the ECM-103. The four integrated cir- 
cuits in the modem work as follows. 
IC1 is the TMS99532. Component 
ІС2 (an MC1458) is a dual operation- 
al amplifier (op amp). One half of it 
amplifies the signals received from 
the microphone next to the handset's 
earpiece, while the other half am- 
plifies the FSK output from the 
TMS99532 to drive a speaker under 
the telephone mouthpiece. IC3 (an 
MC1488) and IC4 (ап MC1489) serve 
chiefly as level-shifters to convert the 
digital circuitrys TTL  (transistor- 
transistor logic) voltages to the 
+12-У (volt) levels required for RS- 
232C communication. One section of 
IC3 is used to drive the carrier-detect 
LED (light-emitting diode) Switch 
SW1 selects the answer or originate 
operating mode. 


-12У 412V -5V 


+5 V GND 


11 


R4 R5 R6 R7 
100K 220K 4700 


"ORIG" М/С 
RS-232C сл — ACOUSTIC 
CONNECTOR MC1485 COUPLER 
TRANSMITTED ) 3 10 
DATA IN (22 » : - XMTD 
ІСІ 
RECEIVED 6 ы | 803822 an 
DATA OUT ©З. {> |: 3 СУ ІС? SPEAKER 
| МС1458 
CARRIER 
DETECT 


Ic3 
MC1488 


GROUND aml 


N/C*NO CONNECTION 


Ji HIGH-IMPEDANCE 


"CARRIER 
DETECT " 


Figure 3: Schematic diagram of the ECM-103. Four voltages are required to power the unit; no power-supply components are shown 
in this figure. 
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Figure 4: Pinout specification (a) and functional block diagram (b) of the TMS99532 modem chip. 


Not shown in the schematic is the 
four-voltage power supply. The 
TMS99532 requires three voltages: 
+5 V, —5 V, and +12 V, while an 
additional —12-V supply is required 
by the MC1458 and MC1488. An ex- 
ternal three-voltage power supply can 
be used if an onboard voltage con- 
verter (—12 V to —5 V) is installed in 
the modem. (This approach was 
taken in the kit version, which re- 
quires the input of only +5 V, +12 V, 
and —12 V for operation.) 

Figure 4 shows a pinout specifica- 
tion and block diagram of the 
TMS99532 modem chip. The LSI 
(large-scale integration) NMOS (neg- 
ative-channel metal-oxide semicon- 
ductor) technology of the TMS99532 
enables it to contain all the necessary 
modulation, demodulation, and fil- 
tering circuitry required to form the 
heart of a modem. Its use eliminates 
many standard discrete components, 
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reducing the size and increasing the 
reliability of modem designs. 

The transmit F5K-modulator sec- 
tion is phase-continuous, that is, the 
phase of the transmitted signal re- 
mains constant during a frequency 
shift. The mark (logic 1) and space 


The TMS99532 uses a 
4.032-MHz crystal to 
generate the four 
reference frequencies 
used by the digital 
filters. 


(logic 0) frequencies are derived from 
the clock circuit. Whether the answer 
or originate frequencies are transmit- 
ted is determined by the logic level on 
the A/O select line (pin 12). The fre- 
quency shifting of the output is con- 
trolled by the data arriving through 


the XMTD line (pin 10). The modula- 
tors output, bandpass-filtered to 
eliminate noise, makes its way to the 
outside world via the TXA line (pin 
16). 

Тһе demodulator includes two 
stages of filtration: two primary anti- 
aliasing filters, each of which feeds 
two secondary narrow-bandpass digi- 
tal filters centered on the particular 
mark and space frequencies. One pri- 
mary filter is centered on 1170 Hz (to 
pass received originate-mode tones) 
and the other on 2125 Hz (allowing 
answer-mode tones to pass). 

The TMS99532 uses a 4.032-MHz 
crystal to generate the four reference 
frequencies (both sets of mark and 
space tones) used by the digital filters. 
In either operating mode, one set is 
used to sample the analog input 
signals (from the chip's RCVA input, 
pin 15) through a switched capacitor- 
filter network, while the other set 


generates the carrier signals in the 
transmit modulator. 

In the receiving process, the out- 
puts of the digital mark and space 
filters are full-wave rectified and their 
levels are compared. If the signal 
coming from the mark filter is greater 
in amplitude than the space filter's 
amplitude, the received data is inter- 
preted as a logic 1 (or vice versa). The 
input from the microphone is at- 
tached to the RCVA input (pin 15), 
and the demodulated data comes out 
on the RCVD output line (pin 4). 

The TMS99532 has a carrier-detect 
function that allows separate time- 
out intervals for acquisition and loss 
of signal. For a valid carrier-detect 
signal to be generated, the TMS99532 
must receive a mark signal of detect- 
ible amplitude during the interval 
selected as the carrier-detect turn-on 
time. After a mark-state carrier has 
been detected, the signal must fall 
below the carrier-detect turn-off 
threshold for a predetermined turn- 
off interval before the Data Carrier 
Detect output (pin 2) indicates loss of 
signal. The turn-on and turn-off times 
are preset by the connection of a 
resistor/capacitor combination to the 
TMG input (pin 3). In designing the 
ECM-103, I chose a 10-megohm resis- 
tor and a 0.01-microfarad capacitor 
to provide a turn-on carrier-detect in- 
terval of approximately 75 ms (milli- 
seconds) and a turn-off time of ap- 
proximately 25 ms. 


Acoustic-Coupler Interface 

The easiest and simplest way of 
making the physical connection from 
the ECM-103 modem to the telephone 
line is to use an acoustic coupler. This 
apparatus is in essence just a speaker 
and a microphone that "talk" through 
a standard telephone handset. While 
direct connection to the telephone 
lines has technical advantages, 
acoustic coupling is convenient and 
does not require FCC approval. 

Construction of a serviceable 
acoustic coupler is really quite sim- 
ple; I described the process with 
detailed photographs in my previous 
modem article (reference 2). You need 
only common, easy-to-find materials 
and a modicum of dexterity to assem- 
ble the device. 


Photo 3: Acoustic modem components. Consists of a high impedance ceramic 
microphone, 8-ohm speaker, and 2 rubber cushions. Because it makes no physical 
connection to the telephone line, no FCC certification is required, 


If you prefer the professional look 
in your projects and want to guaran- 
tee top performance, I recommend 
the acoustic-coupler kit available 
from The Micromint. It uses rubber 
cushions specially designed for a tight 
fit on the telephone handset and a 


A 300-bps modem can 
neatly serve most 
needs for everyday 
data communication. 


ceramic microphone specifically 
designed for use in modems (see 
photos 3 and 4) Interestingly 


enough, as [ was working on the 
ECM-103, the folks at The Micromint 
informed me that they had received a 
large order for acoustic-coupler parts 


from Texas Instruments itself, where 
someone was apparently also proto- 
typing a number of TMS99532 proj- 
ects. 


In Conclusion 

Today, the need for one computer 
to be able to talk to other computers 
is apparent without much explana- 
tion. The proliferation of automatic 
bulletin-board systems, timesharing 
services, and business data services 
dependent upon data communication 
has touched most computer users. 

For the average casual computer 
user or experimenter, a 300-bps Bell- 
103-compatible modem is generally 
adequate and is considered standard 
equipment. The prices of 1200-bps 
units are still very high, but I expect 
that they will eventually come down, 
and as a consequence more people 
will begin to use 1200-bps modems. 
(As soon as it becomes cost-effective, 
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Photo 4: Finished modem prototype 


there will be a Circuit Cellar project 
to build a 1200-bps modem.) But for 
now, a 300-bps modem can neatly 
serve most needs for everyday data 
communication. 

The ECM-103 uses the latest LSI 
technology and is a considerable im- 
provement over previous designs. Be- 
cause it is crystal-controlled and uses 
no external filtering or frequency-set- 
point components, it offers substan- 
tialy improved performance and 
long-term reliability. The TMS99532 
is a relatively new chip and as such is 
very expensive. Because of this, I 
have limited the complexity of the 
ECM-103 so that even with the other 
components it is still economical to 


build. 


Next Month: 

After you've built the modem, 
you'll need to connect it to your com- 
puter or terminal. In April, we'll look 
at a "break-out box," a diagnostic aid 
for making RS-232C connections 
work. m 


To receive a complete list of Ciarcia's | 
Circuit Cellar project kits available from the 


Micromint, circle 100 on the reader service | 
inquiry card at the back of the magazine. 


32 March 1983 © BYTE Publications Inc 


. Ciarcia, Steve. 


References 


. Bingham, John. "Understanding Modula- 


tion Methods." EON, July 16, 1982, page 
252, ' 

"A Build-It- Yourself 
Modem for Under $50." August 1980 
BYTE, page 22. 


. Parsons, Ronald G. "An Answer/Originate 


Modem." June 1980 BYTE, page 24. 


. Skjellum, Anthony, and Richard S. 


Shuford. Letter and Reply: “Іп Search of 
Faster Modems." June 1982 BYTE, page 
42. 


The following items are available from: 


The Micromint Inc. 

561 Willow Ave. 

Cedarhurst, NY 11516 

(800) 645-3479 (for orders) 
(516) 374-6793 (for information) 


1. ECM-103 modem kit: Comes com- 
plete with all components, printed- 
circuit board, RS-232C and power con- 
nectors, TMS99532 chip, and assembly 
manual. Requires acoustic coupler and 
power supply, not included. 
Complete kit 
2. Acoustic-coupler kit: Includes 2 
rubber cushions, a 2-inch 8-ohm speak- 
er, and a 2-inch ceramic microphone. 
Complete kit 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of the past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
POB 400, Hightstown, N] 08520. 

Ciarcia's Circuit Cellar, Volume I contains 
the articles that appeared in BYTE from 
September 1977 through November 1978. Ciar- 
cia's Circuit Cellar, Volume II contains the ar- 
ticles from December 1978 through June 1980. 
Ciarcia's Circuit Cellar, Volume III contains 
the articles that were published from July 1980 
through December 1981. 


3. 600-ohm matching transformer for 
connecting to a DAA in direct-connect 
applications 

4. Universal three-voltage power- 
supply kit (size: 2.1 by 4.5 inches) Pro- 
vides +5 V at 300 mA, +12 V at 50 
mA, —12 V at 50 mA. 

Complete kit 


All printed-circuit boards are solder- 
masked and silk-screened and include а 
users manual. 

Prices include shipping and handling 
charges in the continental U.S.; please 
add $10 for orders from anywhere else. 

Residents of New York State please 
include 7 percent sales tax. 
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MICROCOMPUTER CONSULTANTS data communications software. Laboratory Microsystems, Inc. 
(916) 756-8104 IE Systems, Inc. & Micro-Integration, Inc. (213) 306-7412 


(603) 659-5891 


WHEN YOU BUY 

THE RIGHT SOFTWARE, 
YOU CANT GO WRONG 
ON THE HARDWARE. 


All the computers in the world won't help you without smart 

software. That's why we're showing some of the best software D IG ITAL 
products you can buy, from solid, innovative companies, They're RESEARCH ! 
shown here together because they're all CP/M compatible, СР/М is 


; \ 154 n ators of CP7/M™ 
the universally accepted operating system created by Digital Research ыкы ЕЗ 


that allows software products like these to run on more than 600 

different computer models including the biggest names їп hardware. 

90, to get smart software for your system, call one of the line І 
Independent Software Vendors listed above or to бла out how CP/M № 
can increase productivity in your world, contact Digital Research а! “/ 
(408) 649-5500. 
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The Enhanced VIC-20 


Part 2: Adding a 3K-Byte Memory Board 


Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 


OUT OF MEMORY is one of the most annoying error 
messages you can get. It usually happens just when 
you've almost finished writing that essential program. 
This article, the second in the Enhanced VIC-20 series, 
will show you how to prevent this problem by adding 
more memory to your microcomputer. 

Essentially, the addition of memory fills a "gap" in the 
VIC's memory. The memory circuit is relatively simple, 
but building the board demands a certain amount of ex- 
perience with electronic components. 

As supplied by Commodore, the VIC-20 comes with 
5K bytes of programmable RAM (random-access read/ 
write memory) which is logically divided into two sec- 
tions. One kilobyte (four pages) is located at the low end 
of the VIC memory space spanning addresses 0-1023 
($0-$3FF hexadecimal). This block of memory is used by 
the VIC control program (called the KERNAL) and is not 
available to BASIC programs. The 6502 microprocessor, 
which controls the VIC, requires that page zero (0-255 or 
$0-$FF) be used for direct-page machine instructions and 
that page one (256-511 or $100-$1FF) be used for the 
hardware stack. The KERNAL program uses pages two 
and three (512-1023 or $200-$3FF) to store such impor- 
tant VIC data as vectors, current color, and the screen 
buffer location. The keyboard input buffer and the tape 
buffer are also located there. Almost all of the first 1K 
bytes of memory are dedicated to some use. 

Theother 4K bytes of memory on the standard VIC are 
located at 4096-8191 ($1000-$1FFF). This RAM, which is 
used to hold the BASIC program and variables and the 
screen buffer, has a special use. It can be accessed by the 
6560 video interface chip (hence VIC). The 6560 is the in- 


Editor's Note 

The VIC-20 is one of the new breed of low-cost computers that offer a 
surprising amount of computing power for the money. But its low cost 
also means that it lacks some of the features we've come to take for 
granted. In this series of articles, author Joel Swank will "enhance" the 
VIC-20 and in so doing increase the utility of this very interesting com- 


puter. . .5.]. И. 
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tegrated circuit (IC) in the VIC that creates the color im- 
ages that are sent to the screen. Special circuitry allows 
both the microprocessor and the video interface chip to 
access this 4K-byte block of RAM. It is the only RAM in 
the system that can contain the screen buffer and alter- 
nate character sets. This block of RAM must occupy a 
4K-byte boundary. That's why it's located at 4096 
($1000) instead of 1024 ($400), leaving a 3K-byte gap in 
RAM at 1024-4095 ($400-$FFF). Filling this memory gap 
with RAM will expand the VIC's memory to 8K bytes. 
Commodore offers two memory cartridges that fill this 
gap: the 3K-byte Memory Expander and the Super 
Expander. 

The KERNAL program checks for the presence of 
RAM at 1024 ($400) during power-up initialization. If 
RAM is present, it is used by BASIC. BASIC will then 
display the message 6655 BYTES FREE instead of the nor- 
mal 3583 BYTES FREE. That makes available 3072 more 
bytes for BASIC programs and variables. It also moves 
the start of BASIC to 1024 ($400), which frees the RAM 
in the special video block for use with special characters 
and lets you use full high-resolution graphics. (See the 
VIC users manual for information on high-resolution 
graphics.) The VIC LOAD command automatically 
relocates BASIC programs when they are loaded, so any 
programs you save on a 5K-byte VIC will also work on 


an 8K-byte VIC. 


Design 

A 3K-byte RAM board must be connected to the VIC 
via the expansion connector slot in the right rear of the 
case. Inside this slot is a standard 44-pin card-edge con- 
nector with contacts on 0.156-inch centers. This connec- 
tor will accept a standard industry card-edge plug. Com- 
modore cartridges consist of a printed circuit (PC) board 
to which a plastic case is bolted. The case helps to guide 
the edge of the PC board into the connector. You can also 
insert a board without a case if you carefully align the 
board and the connector. 
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KEY TRONIC 
POLISHES THE 
APPLE Il" KEYBOARD 


ii tonic ки 200 


^ A 6 1 


Full Shifting Capability // Numeric Раб” 
Eleven Function Y, eas Eight Single 
Keys Streamline Keys in Familiar Key Cursor 
Multiple Key Typewriter Locations Movements 
Operations 


Enhance your APPLE II* Computer System with a Key Tronic keyboard 
peripheral. 

This detached, low-profile keyboard is plug-compatible with the existing 
keyboard socket of the Apple II. It also features reliable microprocessor electronics, 
solid-state capacitance switches, and positive tactile feedback. 


Price: $298.00, includes shipping & 
handling. To Order Model KB-200 Call 
Toll Free 1-800-262-6006 (8 a.m.- 4 p.m. 
Pacific Standard Time). 


key tronic Come see us at Comdex, Booth #2256. 


THE RESPONSIVE KEYBOARD COMPANY 


DEPT. El * P.O. BOX 14687 е SPOKANE, WASHINGTON 99214 USA 
“Apple Il is a registered trademark of Apple Computer, Inc. 


VIC Expansion-bus Pin Assignments 
Use Pin # 


GND 
CDO 
CD1 

CD2 
CD3 
CD4 
CD5 
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Н 
J 
K 
L 
M 
N 
P 
R 
S 
T 
U 
V 
W 
X 
X 
É 


Table 1: VIC expansion-bus pin assignments using the 
nomenclature in the VIC users manual. 


VIC Expansion-bus Select Lines 


Space Addresses Intended Use 


RAM EXPANSION 
RAM EXPANSION 
RAM EXPANSION 
ROM CARTRIDGE 
RAM EXPANSION 
RAM EXPANSION 
RAM EXPANSION 
ИО EXPANSION 

ИО EXPANSION 


BK $2000-$3F FF 

8K $4000-$5FFF 
$6000-$7FFF 
$A000-$BFFF 
$400-$7FF 
$800-$BFF 
$C00-$FFF 
$9800-$9BFF 
$9C00-$9FFF 


Table 2: VIC expansion-bus external select lines, their ad- 
dress ranges and intended use. 


Page 150 of the VIC users manual shows the signals on 
each pin of this connector. Table 1 lists the pin numbers 
and their signals. The 6502 microprocessor uses these 
signals, which are collectively called a bus, to com- 
municate with all parts of the system. The memory- 
expansion port is not the entire 6502 bus because the two 
high-order address lines are missing. But all standard 
6502 control and data lines are present, along with nine 


36 | March 1983 © BYTE Publications Inc 


select lines. A select line exists for each unused block of 
the VIC address space. Table 2 shows the select lines and 
their corresponding address ranges. (Note that there is an 
error on page 150 of the users manual. The two select 
lines I/O2 and I/O3 (pins T and U), like all the other 
select lines, are negative logic signals. They should be 
shown with a line or bar over them.) 

Figure 1 shows the schematic for a 3K-byte RAM board 
that will plug into the VIC expansion bus. Implementing 
a JK-byte RAM board is very simple because no external 
decoding of the address lines is needed. The VIC provides 
a select line for each 1K bytes of RAM in the range 
1024-4095 ($400-$FFF). 

I chose 2114 static RAM ICs for my board, the same 
parts used for VIC's 5K bytes of memory. Each 2114 con- 
tains 4K bits organized as 1K of half bytes or nybbles. 
Each 1K bytes of RAM require a pair of 2114s. One 2114 
contains the high-order nybble of each byte, and the 
other contains the low-order nybble. Six 2114s are need- 
ed for 3K bytes of RAM. Each pair is selected by one of 
the RAM select lines. 


Construction 

Although the logic of the 3K-byte board is simple, con- 
structing it is more complicated. The pin numbers shown 
in both the VIC users manual and table 1 do not use the 
standard industry nomenclature for the 44-pin card-edge 
connector. It's actually a mirror image of the industry 
standard. If you buy a plugboard or a connector whose 
pins are marked, they won't match the VIC pin numbers. 
(I almost wired my board wrong before I realized that.) I 
guess Commodore used this numbering scheme to be con- 
sistent with the rest of the connectors on the back of the 
VIC. Table 3 lists the VIC pin assignments in standard 
nomenclature. 

The dimensions of the expansion-interface slot also 
present a problem. A PC board plugged into the VIC ex- 
pansion connector has only 1/8-inch clearance below and 
5/8-inch clearance above the edges of the slot. This 
clearance is no problem if you're using an etched printed- 
circuit board, but most people who build their own 
boards use one of the wire-wrapping methods of con- 
struction. Wire wrapping requires space below the board 
for wrap posts and wires. 

To work around the physical constraints, I built my 
board upside-down. That is, I built the board so that it 
would plug into the VIC with the components facing 
down and the wire-wrap pins facing up. To make the 
scheme work, I had to leave the first 2% inches of the 
board bare, which brings all components and wiring out- 
side the VIC case (see photo 1). The 5/8-inch clearance 
above leaves room to install wires to bring the signals out 
to the components. It looks a little strange, but it works 
well. It also means you have to use a third pin-assignment 
nomenclature. Table 4 shows the VIC upside-down bus 
pin assignments. 

Once you have the pin assignment nomenclature 
down, constructing the board is fairly straightforward. I 
have used Vector Electronic Company's Slit-N-Wrap 
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High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 
80 characters x 25 lines 
16 colors 


.31 mm dot pitch tube 
non-glare, black matrix 


supplied 
FCC Class B Approved 


п 000000 


Princeton Graphic Systems' new 
HX-12 high resolution color moni- 
toris designed with an NEC.31 тт 
dot pitch CRT to give you up to 690 
dots horizontal resolution. You 
need not compromise the display 
quality of your system with monitors 
rated at less than the 640 horizon- 
tal dots generated by your IBM PC. 
The PGS HX-12 delivers 16 super 
colors, 80 characters x 25 lines. It 
is the best price/performance PC 
direct drive monitor in the market 
today. Get the PGS HX-12 and 
discover for yourself how well it 
complements your ІВМ Personal 

Computer. 


| PGS | Princeton 
| Graphic "yere 


1101-1 State Road O Princeton, New Jersey 08540 O (609)6831660 О TLX:6857009PGS Prin. 


690 dots horizontal resolution 


plugs directly to IBM PC, cable 
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Figure 1: Schematic diagram of the VIC 3K-byte RAM board. The connector numbers on the left match the VIC expansion-bus 


pinouts shown in both table 1 and the users manual. 


Photo 1: А 3K-byte RAM board for the VIC-20 computer. This 
view shows the component side of the board and the parts 
layout. The circuit wiring, done with wirewrap technique, is on 
the opposite side. 
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method of construction for years with good results. Stan- 
dard wire wrapping or the newer Just Wrap method from 
OK Machine and Tool Corp. should also produce good 
results. А variety of distributors sell wire-wrap sockets 
and individual wrap posts. I wrap all connections except 
the power and ground connections. For those I use point- 
to-point soldering so that I can use heavier gauge wire 
than the 28-gauge required for the Slit-N-Wrap method. 
It's a good policy to put a 10-zF electrolytic capacitor 
across the power and ground lines near the edge connec- 
tor and to put a 0.1-дЕ ceramic-disk bypass capacitor 
next to each IC on the board from the power-supply line 
to ground. Whichever construction method and pin 
nomenclature you use, it's a good idea to mark the board 
and the VIC so that you never insert the board backward. 


Testing 

When you plug the 3K-byte RAM board into the VIC 
and turn it on, you should see the message 6655 BYTES 
FREE. If you don't, there's an error on the board. The 
VIC does a memory test at power-up. If it detects an er- 
ror, it fills the screen with a random pattern of characters 
and colors and refuses further communication. Even if 
you get the proper message, you can't be sure that the 
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Down to Earth 
Products 


<05-2510/4 OW ISDS-HARD DISK INTERFACE 
4 RS232 Channels = Micropolis 1220 Series 

">. А | Full Duplex 3 Eo 
Real Time Clock race Adapter 


{Available Soon] 


NEC-FLOPPY DISK DRIVE 
Double Sided ` 
Single Density/Double Density 
Up to 2.4 Megabyte 

Qume Now Available) 


* 6 Slot 5-100 Mainframe - 
See page 402 for detalis 


SDS-MULTIPLEXER/DISPLAY 
Three RS232C 1 to 2 Switches 

Two Seven Segment Status Display 
{Can be used as a line monitor for data à 
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(route RS232 to one of two devices} 
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SDS-SLAVE 
E UM Р s 
‘SDS-SINGLE BOARD COMPUTERS 
280 CPU 64K Bank Switch Memory 

2 RS232 Channels 4 Timers IEEE 696 Buss 

4 Parallel ports 

NEC 765 FDC with PLL to all Shugart 

* ebmpatible drives (SDS-Master only 

Op 22&30 . 
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VIC Expansion-bus Standard Nomenclature 
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Table 3: VIC expansion-bus ріп assignments using standard 
industry nomenclature. Most numbered plugboards use this 
nomenclature. 


memory is working properly because the VIC's memory 
test is not thorough. 

The next step is to load and run a BASIC program to 
see if it works. If it does, there's a good chance that the 
memory is okay. If you have any problems, there are a 
few things you should check. Look for broken wires and 
poor solder joints. Check all connections for proper pin 
numbers. Be sure not to pull wires tight across adjacent 
pins. Wrap posts have sharp corners that can pierce in- 


C compilers 


HOST eR PDP-11*/LSI-11*| 8080/(280) 8088/8086 
TARGET TARGET TARGET TARGET 
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RT-11*/RSX-11* 200.00 “ina” 
PDP-]l* 500.00 35000 jv" 500.00 00.00 
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VIC Expansion-bus Upside-down Nomenclature 
Use Pin Я Use 


GND 
САО 
CA1 
CA2 
CA3 
СА4 
СА5 
САб 
СА? 
CA8 
CA9 
CA10 
CA11 


GND 
CDO 
CD1 
CD2 
CD3 
CD4 
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Table 4: VIC expansion-bus pin assignments using upside- 
down nomenclature. This is how the signals would appear on 
a standard numbered board when they are inserted upside- 
down into the VIC. 


sulation. Try reseating the ICs in their sockets. As a last 
resort, try replacing the ICs one at a time, with spares 
you know to be good. 

The most difficult part of expanding the VIC was figur- 
ing out the pin-assignment nomenclature and how to 
work around the board's physical limitations. After solv- 
ing those problems, I was able to add 3K bytes of RAM 
for about $30 in parts and four hours of construction 
time. E 
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ө UNIX* Ver. 7 COMPATABILITY 
e NO ROYALTIES ON GENERATED CODE 
e GENERATED CODE IS REENTRANT 


e C AND ASSEMBLY SOURCE MAY BE 
INTERMIXED 


e UPGRADES & SUPPORT FOR 1 YEAR 


PCDOS*/MSDOS* 20000 
SONNEN 35000 0 


408-275-1659 


TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
San Jose, California 95125 


*PCDOS is a trademark of IBM CORP. MSDOS is a trademark of MICROSOFT. UNIX is atrademark of 
BELL LABS. RT-1I/RSX-11/PDP-11 is a trademark of Digital Equipment Corporation. FLEX/UNIFLE Xis a 
trademark of Technical Systems consultants. CP/M is a trademark of Digital Research. OS-9is a trademark 
of Microware & Motorola 
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SUPERIOR GRAPHICS 
НАУЕСОМЕ — a EARTH. 


АҮ 
“Three Atoms” Courtesy of Greg “Aurora” Ву Richard Katz, Vectrix "Integrated Circuit Design" Courtesy — "In The Beginning’ By Richard Kalz, 
Abram, University of North Carolina Corporation of floyd J. James, University of North Vectrix Corporation 
at Chapel Hill Carolina at Chapel Hill 
4995 AND THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE IS YOURS 
VA128 * USER DEPINABLE CHARACTER * SERIAL AND PARALLEL INTERFACE 
* VERY HIGH RESOLUTION 672 by GENERATION built-in character set 500-19.2К baud and 8 bit parallel port 
480 pixels Individually addressable includes zoom, slant, and variable s USER FRIENDLY COMMAND FOR- 
* EIQHT COLORS PER PIXEL 5 bit spacing, or upload your own character МАТ Supports high level lanquage and 
planes of memory totalling 1 28K definitions hexadecimal transmissions 
graphics RAM 


* OH-BOARD 16 BIT MICRO- 
COMPUTER intel 8088 microprocessor 
with additional PROM and RAM and 
Built-in expansion capability 

* 30 GRAPHICS SOFTWARE PACK- 
AGE built-in command set includes: 
rotation, scaling, translation, pérspec- 
tive, clipping, viewport, polygon, and 
filled polygon 

* HARDWARE LINE AND ARC 
GENERATION on-board VLSI graphics 
display controller, 1600 nano- 
seconds pixel drawing time 


VX3584 
. *SI2 COLORS PERPIXEL bit planes 
of memory with 384K graphics RAM 
* COLOR LOOKUP TABLE 8 bit 
digital-to-analoq converters provide а 
16 million color palate 
*IHCLUDES ALL FEATURES of 
VA128 lor total of $5995 
a VAM HIGH RESOLUTION COLOR 
IOHITOR RGB analog Input with 24 
ене SS rate, long persistence 


We just made 
owning an Atari computer 
alot more logical. 


Ranasysiems 520 


Introducing the Rana 1000 disk drive. Its a whole new game for Atari computers. 


This two digit LED readout 
displays a code that tells you 
everything you need to know. 


This beeping button tells you 
your write protect feature is 
keeping your information safe. 


When Rana Systems introduced the Elite 
series of Apple® compatible disk drives, we didn't 
know what a tremendous impact they would make. 
It turned out to be a line so outstanding in perfor- 
mance, styling, capacity, and price, that it instan- 
taneously made us a major force in the market. 
Well, needless to say, the response was so great 
that we were forced to create the same highly ad- 
vanced disk drive for Аїапі A disk drive that when 
coupled with Atari's computer, could perform 
everything from accounting, financial planning, 
and stock charting, to word processing, business 
management, and letting you write your own pro- 
grams. Plus, we made it simple enough for a child 
to use, for learning anything from the alphabet to 
a foreign language. 


Working with a diskette 
versus playing with a cassette. 


Let's face it. The only reason Atari made а 
cassette option to their computer was to make it 
affordable. But now you don't have to settle for less. 
Because now you can get a diskette for your Atari 
computer which outperforms their cassette and 
costs Уз less than their disk drive. With Atari's cas- 
sette you only get half the functions of a com- 
puter compared to what our floppy disk can give 
you. Their cassette is not only limited in the soft- 
ware available, but it also takes 20 times longer to 
get the information you need. And Вапаѕ disk 


Ranaosysiems 


®Apple is a registered trademark of Apple Computer, Inc. &Atari is a registered trademark of Atari, Inc., a Warner Communications Company. See us at the West Coast Computer Show. 


The remaining buttons beep 
when touched, and provide 
readouts on density storage, 
error status, and drive number. 


This button beeps when you 
touch it, and the LED readout 
tells you what track you're on. 


drive offers twice the storage capacity of either 
their cassette or disk drive. 

Why even stylewise our new low profile design 
not only looks 100 times more spectacular, but it 
occupies 3 times less space. And our new Rana 
1000 also gives you a piece of its mind every time 
you use it, because our disk drive gives you informa- 
tion as well as takes it. And we think that says a lot. 


The disk drive 
that has all the answers. 


Rana offers you a myriad of features Atari 
couldn t even conceive of. Like five electronic func- 
tions on the front panel that actually beep and give 
you a LED readout when touched. Our disk drive 
tells you what track you re on, and what density 
and how much information you re storing. It lets 
you switch from a single density of 90,000 letters to 
a double density of 180,000 letters, on a single 
diskette. And, we have a write protect feature which 
protects your diskette from being erased. In fact, 
no other disk drive can offer you that. 

As you can see, it was easy to build a disk 
drive superior to Atari's. Because for every reason 
you buy a disk drive, Rana has superior technology 

The Rana 1000 disk drive. It brings your Atari 
computer to a higher level of sophistication for a 
price one third lower than Atari's. So your choice 
shouldn't even be a matter of logic. 

Just common sense. 


Always a step ahead of the originals. 


20620 South Leapwood Avenue, Carson, CÀ 90746 213-538-2353. For dealer information call 
toll free: 1-800-421-2207. In California only cail: 1-800-262-1221. Source Number: ТСТ-654 


Available at all participating Computerland stores and other fine computer dealers. 
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A User's View of COMDEX 


The Industry Begins to Mature 


COMDEX is a big show put on 
mostly by manufacturers for dealers, 
and dealers definitely ought to at- 
tend. Users are another matter. 
COMDEX isn't set up for users, and 
paradoxically, there's too much to 
see. The most recent COMDEX, held 
in December іп Las Vegas, had over a 
thousand exhibits and more than 
40,000 attendees. 

For all that, COMDEX is impor- 
tant. It's here that suppliers convince 
dealers they should handle their hard- 
ware and software products. Because 
everyone wants to be first with new 
technology, a lot of new develop- 
ments are announced and shown at 
COMDEX. Some are the products of 
mature technologies, some are pro- 
totypes, and some are half-baked 
schemes that aren't going anywhere. 
For computer journalists, COMDEX 
is a good place to pick up background 
material. 

My first impression of COMDEX 
was lines. Lines for taxis at the air- 
port; a long and inexplicable check-in 
line at the Imperial Palace hotel; a 


About the Author 
Jerry Pournelle is a former aerospace engineer 
and current science-fiction writer who loves to 
play with computers. 
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line for a taxi to the Convention 
Center; long lines for badges; and 
long lines for taxis to get back to my 
hotel when the day was nearly over. 
As working press I didn't have to 
stand in the badge line, but that was 
the only one I missed. 

My second feeling was dismay: 
theres no way to cover a thousand 
exhibits in three days, nor is it much 
easier to characterize an entire in- 
dustry in a few sentences. (The Сот- 
puter Dealer, a show newspaper pub- 
lished daily, ran to 168 pages!) Con- 
sequently this report will be highly 
personal. І saw as much as I could. 
I've consulted experts when possible. 
Still, there's much I missed, and if I've 
overlooked something significant, 1 
can only apologize. 

One more warning: this is a show 
report. It is, therefore, much more 
impressionistic than my User's Col- 
umn. I can describe what I saw, and 
what I thought about it; but I am not 
making recommendations and won't 
until I can use some of this new stuff. 

I can remember when the micro- 
computer industry consisted of little 
more than MITS kits and some home- 
brew machines; one had to be a deter- 
mined hobbyist, or at least have a 
pioneer spirit, to become involved in 
"this crazy new game" back then. 


Now there are hundreds of computers 
and thousands of programs. As the 
market expands, vendors hope to sell 
to less sophisticated users. Thus have 
grown up the "system packagers," 
who combine hardware, software, 
and "teaching aids." I saw evidence of 
advances in hardware, software, and 
materials designed to show beginners 
how to use the stuff. 


Hardware 

The most significant hardware I 
saw was the Syquest "removable 
media Winchester." This is a 100-mm 
hard-disk drive that comes in a pack- 
age half the height of a thin 51A4-inch 
floppy disk and has a removable disk 
cartridge called the Q-Pak. Each car- 
tridge holds 5 megabytes formatted. 
The drives have the same pinouts, 
timing, etc. as a standard 5%-inch 
Winchester and work with standard 
Winchester controllers, power sup- 
plies, and interfaces. 

The Syquest drives sell for $800 
each; the Q-Paks are $50. A few sys- 
tems at the show already made use of 
Syquests; these typically sold a two- 
drive system with power supply and 
controller for $2500, about half again 
what you pay for a pair of 8-inch 
double-sided double-density floppies. 
Tecmar is offering a single-drive sys- 


Photo 1: Neighbors at COMDEX 
Honeywell and Apple Computer. 


BG DISTR 


Photo 2: A sight we all thought we'd 
never see. А "foreigner" at the ІВМ dis- 
play booth. IBM now makes equipment 

that can be used by Apple computers. 


Photo 33 COMDEX is a wonderful place 
to meet people (left to right): Compupro 
President Mark Garetz; Tony Pietsch of 
Proteus Engineering (who builds and 
maintains all my computers); and 
BYTE's West Coast Editor Phil 
Lemmons. 
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Hank: Here's the report you've been 
waiting for. Hope you put your system 
on automatic and didn't stay up. 


М 


the latest stock reports or waging galac- 
tic wars in the middle of the night, more 
and more personal computer users are 
communicating. With each other. With 
offices. With networks, utilities and mail 
services all over the coun try. 


ications link: A first-rate telecomputing 
system that combines an intelligent RS-232 
connect modem with a sophisticated, 
easy-to-use communications wah 
The Smartmodem 300. Think of it 
as your л telephone. Just plug 
it into any phone jack, and the Smart- 
modem 300 sends messages to and from 
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And Bayes is providing the commun- 


To all reps: Price changes on following 
items effective immediately: 
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your personal computer, at 300 bits 
per second, over ordinary phone lines. 
Goodbye isolation. Hello world. 

Your modem is the one peripheral that 
makes your computer a computer system. 
So it's only natural that you'd want the 
best modem for your money. (One that 
comes with a limited 2-year warranty.) 
The Smartmodem 300 is a wise choice. 
Far superior to acoustic coupler modems, 
which connect to the telephone receiver. 
And it's so easy to use. 

It dials, answers and disconnects 
calls automatically. fpern with 
rotary dials, Touch-Tone* and key-set 
systems. Plus it works at full or half 

uplex, which simply means that 
connecting to a time-sharing system, 
while it is a big deal, is no big deal to do. 

Indicator lights let you see 
what your Smartmodem is 
doing, while an audio speaker 
lets you hear it. (Is the remote 
system down. or was the 
line just busy? This way. youll know.) 

Now all these extras aren't absolutely 
necessary. We could have gotten by 
without them. But at Hayes, we're not 
satisfied with just "getting by." That's 


| 


Take that, bud. (And retaliate fast. 
І know phone rates are low now, but 
game's cutting into sack time.) 


GASES 


PROGRAMS 


why we madethe Smartmodem 300 so— 
well. smart. You can even program it. 
In fact, we've provided one for you. 

Announcing Smartcom II?" The 
communications program designed by 
Hayes еу forthe Smartmodem. 
If ever there was friendly software, the 
Smartcom II is it! 

The first time out, you'll be creating 
messages, sending them, printing them 
and storing them to disk. Simultaneously. 

Likewise, when you're on the receiv- 
ing end. Only you really don't need to 
be, With Smartcom II and your Smart- 
modem 300, your computer does it all. 
completely unattended!That'sespecially 
helpful if you're sending work from 
home to the office, or vice versa. 

Butit's just part ofthe story. For instance, 
before you communicate with another 
system, you need to "set up" your 
computer to match the way the remote 
system transmits data. With Smartcom 
І. you do this only once. the first time. 
Afer that, the information (called para- 
meters) is stored in a directory on the 
Smartcom II. Calling or answering a sys- 
tem listed in the directory requires just 
a few quick keystrokes. 

You canstore gi ce sequences 

e same way. 


H a es Press one key, and 
y the Smartcom Il 


automatically exe- 
cutesa wholestring of numbers to connect 
you to a utility or information service. 
And if you need it. there's always 
"help." Even while you're on-line, the 
screen will display explanations about a 


Welcome toTELEMAIL! Yourlastaccess 
was Tuesday, Jan. 4, 1983 11:07 AM. 
CHECK these bulletin boards: 


ТЕШЕМ АП. > ТЕБЕЗОЕТ 


prompt. message or parameter that will 

get you on your way in no time. 
Smartcom II also provides a directory 

of the files stored on your disk. You can 

create, pm list. name, re-name or 

erase any й 

screen. | 


eright from the Smartcom П 


= = се ae 
And now Зтайсот [Il is available for 
the IBM PC**and Xerox 820-111. 

Like all our products, Smartcom II 
and the Smartmodem 300 are backed 
by excellent documentation and full 
support from us to your dealer. 

So see him today. Link up to the excit- 
ing world of telecomputing. Get a tele- 
phone for your computer. 

Hayes Microcomputer Products, Inc. 


5923 Peachtree Industrial Blvd., Norcross, 


Georgia 30092. 404/449-8791. 


Smartcom Il is a trademark of Hayes Microcomputer 
Products. Inc. 

"Trademark of American Telephone and Telegraph 

* [BM is a registered trademark of International Business 
Machines. Corp. 

{Xerox 820-II is a trademark of Xerox Corporation 

01983 Hayes Microcomputer Products. Inc. 

Soid only in the U.S.A. 
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| tem with controller for the IBM Per- 
| sonal Computer for $1795. 


The second significant trend in disk 


| technology was to microfloppy disks. 


Tandon, Tabor, Shugart, Sony, and 
others were pushing these "shirt- 
pocket" disks. I saw two sizes, 3% 
and 3% inches; each has vocal de- 
fenders. I'm told, however, that a 
number of major manufacturers are 
getting together to try to agree on a 
standard size and format, and I hope 
they do. 

A third trend in disk technology is 
the "enormous minifloppy." I saw 
several demonstrations of 2-mega- 


| byte double-sided double-density 


5%-іпсһ floppy disks. 

Add to this the incremental devel- 
opments in the standard nonremov- 
able Winchester hard disks—up to 40 
megabytes formatted on a drive that 
costs no more than a 5-megabyte 
drive cost a year or two ago—and 
you can see that system designers 
have some decisions to make. Bill 
Godbout of Compupro went about 
looking at all the new disk systems in 
hopes of getting some clues as to what 
the future standards will be. So did 
George Morrow of Morrow Designs, 
and I'm sure they weren't alone. 

I don't know what conclusions they 
came to. І can offer the opinion of 
Tony Pietsch of Proteus Engineering, 
the computer engineer who devel- 
oped my system and who tries very 
hard to stay current with the state of 
the art. 

"Flat prediction," Топу said. 
"Within two years, both 8-inch and 
5У4-іпсһ disk systems will be obsolete 
and after that they'll rapidly die out. I 
don't know exactly what will replace 
them, but it will be a combination of 
hard disks and shirt-pocket floppies.“ 

Tony thinks the Syquest removable 
Winchester is an excellent idea, but 
he'd prefer to see the technology 
develop a bit before recommending 
the system to end users. Bill Godbout 
had the same view. Compupro will 
test the concept thoroughly before in- 
corporating it into systems. The com- 
pany is also working with shirt- 
pocket disks, and it has multimega- 
byte 5%-inch systems working. 

The explosion in computer tech- 
nology continues. Some companies, 


like Altos, are moving to erase the 
distinction between the "big" mini- 
computer and the microcomputer. 
Altos President David Jackson is 
proud of his new single-board 
machines that offer all the power of a 
DEC PDP-11 for well under $20,000. 
Meanwhile, Compupro's Bill God- 
bout showed a whole line of expand- 
able S-100 equipment, including a 
working processor board based on 
the 68000 chip, another built on the 
8086 with optional "math chip" 
aboard, and two prototypes based, 
respectively, on the National Semi- 
conductor 16-bit external, 32-bit in- 
ternal 16032, and Intel's iAPX 286. 

Tony Pietsch put it this way: "The 
16032 is going to be a big machine. 
The internal chip architecture makes 
it equivalent in power to the IBM 
System 360 or 370. For that matter, it 
will be trivial to get it working like a 
LISP Machine." The IBM 370 is, as 
Tony says, big; the LISP Machine 
was developed at the Massachusetts 
Institute of Technology, primarily by 
Marvin Minsky, and is very impor- 
tant in artificial-intelligence studies. It 
looks as if machines equivalent to, 
both will be available at S-100 prices 
within a year. 

We also have the 68000 machines. 
Fortune was out in force. So was 
Sage. Both had working systems and 
an expanding line of software. 

The 8088 chips were not neglected 
either. Eagle Computers, with an IBM 
Personal Computer work-alike, at- 
tracted a lot of attention. My favorite 
of those, though, is the Zenith Z-100, 
which has an S-100 bus and runs PC 
programs without making you en- 
dure the PC's maldesigned keyboard. 

There was also the Basis, a Euro- 
pean machine (but which features an 
American-style keyboard) that has 
both a 6502 chip and a Z80. I was 
much impressed by the Basis, and I'd 
advise anyone contemplating an 
Apple acquisition to look it over first. 

And on, and оп... 


Portables 

There are so many portable ma- 
chines now that I can't keep track of 
them. It seems a new one springs up 
every week, and all the manufac- 
turers of portables are trying to build 
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dealer and repair networks to service 
them. 

There are flat-screen systems based 
on liquid-crystal displays, portable 
versions of the IBM Personal Com- 
puter, machines with plastic cases 
and machines with metal cases, ma- 
chines with tiny screens and machines 
with larger screens. Not only can't I 
keep up with them, I can't even list 
them all. 

Meanwhile, the "old" portables 
continue to improve. There's new 
software for the Kaypro. There's a 
new carrying case, a very nice new 
screen display, and new software for 
the Otrona. The Osborne 1 has both 
double-density disks and an 80-char- 
acter screen as an option. As well it 
has the most impressive package of 
software and "learning tools" I've 
seen for any entry-level computer. 

A few of the new ones I saw: the 
Hyperion, a somewhat portable IBM 
PC work-alike; the Zorba, a 
Z80-based machine that looks a bit 
like someone crossed the Osborne 
with the Kaypro and kept many of 


the best features of both; and 
Teleram's new true portable, which 
uses a liquid-crystal display and can 
run for several hours on its batteries. 

Anyone looking for a computer 
ought to look seriously at the port- 
ables. 


Software 

The exciting news in software is a 
new language by Niklaus Wirth, the 
creator of Pascal. The language is 
called Modula 2 and was first imple- 
mented on the Apple; we now have it 
for our Sage 68000 computer. Modula 
2, from Volition Systems (POB 1236, 
Del Mar, CA 92014) has many simi- 
larities to Pascal, and Volition Sys- 
tems says that with its learning pack- 
age a Pascal programmer can learn 
Modula 2 in a few days. 

As implied by the name, Modula 2 
is a modular language; each module is 
a collection of declarations that can 
be put together to make very struc- 
tured and readable programs. I'm 
much looking forward to playing 
with it on our Sage. 


Another interesting development 
came from Peachtree Software: it has 
developed a voice synthesizer that 
takes considerably less memory (or 
disk space) to store significant mes- 
sages, and it sounds human, complete 
with inflections and emphases. Peach- 
tree is using it to develop human- 
machine interfaces; this could become 
very significant. 

The other big news was Digital 
Research's GSX  graphics-support 
package, Visi On from Visicorp, and 
Lotus's 1-2-3. These three companies 
all had dealers clustered at their 
booths. Unfortunately, I ran out of 
time and had no chance to see them. 

In addition to the new software, 
there were a lot of hefty im- 
provements. А score of companies 
have database management pro- 
grams; everyone wants to cut into the 
dBASE II sales. Altos President David 
Jackson told me he saw at least six 
database management programs that 
Altos wants to evaluate, and I noticed 
that Bill Godbout's people were col- 
lecting information too. 


Did You Hear the One About the 
Computer That Talks? 


Nearly 400 language rules are contained in the ECHOS text- 
to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to- 
speech mode the user can select any of 63 different pitch levels, 
and have words spoken either monotonically or.with intonation 
by using simple control character sequences. The rate of speech 
can be fast or slow; words can be spoken in their entirety or 
spelled letter by letter. The ECHOs also pronounce punctuation 


It's no joke. 


With the ECHO speech synthesizer from 
Street Electronics whatever you type on the 
keyboard, your computer can say. The ECHO's 
text-to-speech system gives your computer an 
unlimited vocabulary while using a minimum of 
memory. And now a diskette of fixed, natural 
sounding words Is available to enha ce the 


ECHO I’s voice output. 
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required. 


and numbers. Words can be encoded using phonemes and 
diphthongs when the text-to-speech or fixed vocabulary is not 


Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the sight 
and speech impaired. The ECHO is a complete stand alone unit 
which is compatible with most any computer; it sells for $299.95. 


The ECHO II, which plugs into the Apple J[, is priced at $149.95. 


Street Electronics Corporation 
1140 Mark Avenue, Carpinteria, CA 93013 
Telephone (805) 684-4593 


2 


Call toll free for demonstration (800) 221-0339 
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That's why Big 8 accounting firms and 
Fortune 500 companies use ASCOM. 


ASCOM is an interactive microcom- 
puter telecommunications program for 
timesharing and data transfers. It is 
easy to use because it employs menus, 
imple commands and features an on- 
ine help facility. 

A typical use of ASCOM is to access 
a data base to retrieve data for storage 
and analysis on your microcomputer. It 
can also be used to transmit program 
files to another machine running 
ASCOM. This can be done locally 
through direct connection, or over 
telephone lines by using a modem. 


ASCOM works on IBM PC, MS-DOS, 
CP/M-86, and CP/M-80 compatible 
micros. 


personal с 


, © Copyright 1983 Westico, inc. 
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puter communication 


has never been this easy. 


| WESTICO | 


25 Van Zant Street е Norwalk, CT 06855 
(203) 853.6880 * Telex 643-788 


Dial up our 24-Hour Computer Hotline for 
300 baud modems: (203) 853-0816 


[] Please send me an ASCOM program & 
documentation: $175.00 * 

С Тһе ASCOM documentation only: $30.00 * 

ГІ FREE: Catalog of over 250 available programs. 


C.0.D._. Visa MasterCard 
Card Мо. 
Model of Micro 


L Name 


Company 
Address 
City | St. Zip 


‚ (*Plus $3.00 shipping and handling in М. America. Ct. 
residents add 7 V2 % sales tax.) 


‚ ASCOM is a trademark of Dynamic Microprocessor 
Associates. CP/M is a trademark of Digital Research 


A WA-2 * 


ASCOM features: 

‚ Works with modems or by direct con- 
nection at speeds from 110 to 19,200 
baud. 

- Transfers both text and program files 
between computers. 

‚ Protocols to synchronize large file 
transfers. 

« Remote mode permits control of 
another micro running ASCOM. 

* Automatic processing with com- 
mand files. 

» Commands for displaying directories 
and files. 


To order ASCOM, call or write today: 


WESTICO 


The Software Express Service 


25 Van Zant Street * Norwalk, CT 06855 
(203) 853-6880 » Telex 643-788 
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UNIX, 
with change. 


Idris is a trademark of Whitesmiths, Ltd. / UNIX is a trademark of Bell Laboratories. 


Put off by the UNIX price tag and licensing restrictions? If you are, 
take a closer look at Idris. 

Idris gives you all the power of UNIX at a fraction of the cost— 
and they're highly compatible—even pin-for-pin in some cases. 
Upfront expenses are much lower, you only pay for the parts you 
ship, and the end-user licenses can be transferable. 

Whats more, we wrote Idris ourselves— from the ground up— 
so you ll have fewer licensing hassles. We wrote it almost entirely 
in C, for maximum portability across a wide range of processors. 
And we kept it small. 

Idris can run comfortably where UNIX can't even fit: On an 
MC68000 with no memory management hardware, for example. 
On a bank-switched 8080 or Z80. Or on any LSI-11 or PDP-11 with 
memory management. A very big Idris plus. 

Find out how you can put Idris to work in your favorite con- 
figuration today. Write Whitesmiths, Ltd., 97 Lowell Road, Concord, 
MA 01742. Or call (617) 369-8499, TLX 951708 SOFTWARE CNCM. 

With Idris, you pocket the change. 


Whitesmiths, Ltd. 
Crafting Software Tools for your Trade. 


Distributors: Australia, Fawnray Pry. Ltd. P.O.B. 224 Hurstville NSW 2220 (612) 570-6100 
Japan, Advanced Data Controls, Corp., Chiyoda-ku, Tokyo (03) 263-0383 
United Kingdom, Real! Time Systems, Newcastle upon Tyne 0632 733131 


50 = March 1983 © BYTE Publications Inc Circle 456 on inquiry card. 


Spreadsheet programs were also 
popular. Sorcim announced a num- 
ber of improvements in Supercalc, as 
well as a new programming editor. 
There must have been 20 other spread- 


| sheets and derivatives. Every one of 


them claims one or another unique 
feature, and without thorough tests 
and reviews there's no way I can tell 
them apart. 

There's now software for almost 
any "standard" machine and operat- 
ing system. CP/M and the 8-bit Z80 
and 8085 are still the most commonly 
written for, but their popularity is be- 
ing strongly challenged by the IBM 
Personal Computer and its work- 
alikes. Because CP/M-86 is just com- 
ing out in a final and usable form—I 
saw it running only at Godbout's 
Compupro booth, although doubtless 
other exhibitors had it going—it's a 
bit early to tell how it will fare in 
competition with MS-DOS. 


Package Deals 

A lot of "business computers" are 
available. Some come from original 
manufacturers, but many are systems 
put together from other people's 
machines. Typically, there's a pack- 
age deal of software and hardware, 
along with introductory materials 
and manuals. 

Some of these packages are pretty 
good; but it is my impression that the 
best hardware has not yet got 
together with the best software, and 
neither has been put into a package 
with the best introductory and teach- 
ing materials combined with an ex- 
tensive dealer and service network. 
This doesn't mean that there aren't 
some pretty good packages available. 

The Altos line, for example, is 
quite good. It has reasonable to ex- 
cellent software, decent introductory 
manuals, reliable and handsome 
hardware, and support from a very 
good dealer network. The Altos can 
be configured to work with Ethernet 
and other communications networks. 
On the other hand, the Altos is a 
single-board computer. It's not easily 
expanded or upgraded. What you 
buy is what you'll have for a while, 
unless you trade it in on an entire new 
system. For many buyers that's good 
enough. 


Now Our Family Tree Is Complete 


SBC-1 (Above) A multiprocessing 
slave board computer with Z-80 CPU 
(4 or 6 MHz), 2 serial ports, 2 parallel 
ports, and up to 128K RAM. Provides 
unique 2K FIFO buffering for system 
block data transfers. When used with 
TurboDOS or MDZ/OS the results are 
phenomenal! 


HD/CTC (Left) A hard disk and 
cartridge tape controller combined 
together on one board! A Z-80 CPU 
(4 or 6 MHz); 16K ROM, and up to 8K 
RAM provide intelligence required to 
relieve disk I/O burden from host 
system CPU. Round out your 
multiprocessing system with an 
integrated mass storage/backup 
controller. 


А TELETEK 


environment. Complete with Z- 80A 9767F Business Park Drive 
CPU, 2 serial and 2 parallel ports, трт ды : sacramento, CA 95827 
floppy controller, DMA, real j — | e. (916) 361-1777 

time clock, and Teletek's оға) нн омы Telex #4991834 

advanced CP/M BIOS. Also Answer back-Teletek 
supports МР/М-П, MDZ/OS, 
and TurboDOS. 


Systemaster® (Right) The ultimate one E 
board computer; use it as a complete 
single-user system or as the "master" 
in a multi-processing network 
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Your Single Source Family of S100 Products. 
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The Altos is the top end of the 
microcomputer line, and total pack- 


What if you want 
| | age costs tend to be high (although 
more assurance low compared to the minicomputers 
the Altos can replace). At the low 
end, the O sborne 1 is an excellent 
your Vd Ца С a a total package. l'm impressed with 
wy Т ay both the software and the introduc- 

won't fade алау? . dem 

i 4 М | = н T T "ü 
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| tory materials that come with the ma- 
| 


chine; l'm even more impressed with 
the dealer and service network that 
Osborne has built. 

I didn't see any other total pack- 
ages as impressive as those; but that 
was at COMDEX. I also saw hard- 
ware firms out looking at packaging. 
Compupro, Otrona, Zenith, Non- 
Linear Systems (Kaypro), Altos, and 
Morrow Designs were all buying 
rights to software, hiring writers, and 
building up their dealer networks. 
(Im sure many others were also; 
these are the ones I talked to myself.) 


The Bottom Line 

Tony Pietsch, who knows what to 
look for, thought the most significant 
thing about this year's COMDEX was 

that of a dozen new terminals and 
| small computers, just about every 
| one of them offers ANSI-Standard 
X-3.64-1979. That, he explains, is 
standard ASCII, which specifies how 
computers ought to communicate 
with each other and what the control 
characters ought to mean. This is 


Rely on SYNCOM ЗЕ r^ pex s 
diskettes with Ectype “Sag aa 
coating. Balanced coercivity means _Ih trend is significant because it 


long-lasting 510 па! life. dustry is moving that much closer to 


maturity. We now have microcom- 


ША 


Syncom diskettes assure excellent And, finally, every Syncom diskette puters that can hook into the com- 
archival performance in the is write/read-back certified to be munications networks used by the 
following ways. 10096 error free. 


very large business systems, and that 


First, а Я: .... trend is strengthened by the adoption 
recisely balanced blend of mille Ing now, | | | 
Е 51 that allows Ectype® send for our free "Fexi-Finder of ANSI (Amer ican National Stan 
coating to respond fully to "write" selection guide — and the name of dards Institute) standards for com- 
signals, for strong, permanent the supplier nearest you. munications. Microcomputers cost 
data retention. НЫ А coercivity only a fraction of what the business 
; ; of Ectype? coating community usually expects to pay. 

Then, a burnished coating surface to ое y y exp pay 


boost both signal strength and We've established a trend toward de- 

packing density. cent software at reasonable prices. 

Carbon additives drain away static Syncom, Box 130, Mitchell, SD 57301. New and better manuals, instruc- 

charge before it can alter data. 800-843-9862; 605-996-8200. tional materials, and training systems 
are being developed all the time. 


| Put it all together and there's no 
SYNCOM limit to the future of the microcom- 
( дар: | puter industry. W 
Manufacturer of a full line of flexible media 
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to saturate fully, 


Invest $129.95 in 110025 


Peripherals Kit and get what you 
paid forout of the 65000. 


So, you picked the 68000 for 
your new design only to dis- 
cover the manufacturer doesn't 
offer all the peripherals you 
need to back it up. What now? 
Order Zilog's handy new 
28500 Peripherals Evaluation 
Kit today to help bring your 
designs to reality. Only Zilog 
has the peripherals and fore- 
sight to develop this unique kit. 
And only Zilog can make you 
this special offer. 

You get the most advanced 
peripheral chips available 
to enhance the performance of 
your 68000 CPU in addition 
to interface applications notes 
and complete documentation — 
all for $129.95! 

Zilog peripherals feature 


68000-compatible interrupts 
and software programmable 
operating modes to increase 
system performance and flexi- 
bility. All you supply is the 
68000. You get faster answers, 
too. Follow the kit's easy 
instructions, and you can have 
results in a matter of hours, 
not weeks. 

The Z8500 Peripherals 
Evaluation Kit. The peripherals 
you need for the 68000 that 
you cant get from the manu- 
facturer. Kits are in stock at all 
Zilog distributors. For the 
phone numiber of the distributor 
nearest you, or for additional 
free information on the 78500 
peripherals call Zilog TOLL 
FREE (800) 272-6560. 


Z8530 SCC 
s One Megabit/second data transfer 


rate 

e Two full-duplex channels 

e Asynchronous and synchronous 
data communications modes 

Z8030 FIO 

e 128-byte asynch bidirectional 
FIFO buffer 


e Mailbox registers 

® Pattern recognition logic 

78536 CIO 

e Three I/O ports 

e Four handshake modes 

e Three independent 16-bit 
counter/timers 


Zilog 


An affiliate of EXON Corporation 


Chances are, we have just what you want right in our warehouse. 
So we can ship it out right now. At the right price. 


16K RAM KITS......13.95 
Setot8 NEC 4116 200ns. Guaranteed one year. 
FOR IBM-PC, 501-0(19...... ee 11575 
DISKETTES 

ALPHA DISKS....... xiva 21.95 


Single sided, certified Double Density 40 Tracks, 
with Hub- ring. Box of 10. Guaranteed one year. 


SCOTCH 3M 
а ПЕВ е 
СОХО ДЕ. 407 ТАК EÉ£ елеем, 36.50 


VERBATIM DATALIFE 

MDISSE-01110, Ее 26.50 
ПАП: ЖШТ sere ren 
Шаа ОТО. 16 е. 
MD 577-01, 10, ІБ еле cor: ижа» 34.80 
FD 32 or 34-9000.. 


"эзне Peed РРР АБЫ 36.00 


FD 32 or 34°B000., coo ЖАПАА я а-аа 45.60 
ED G4-4001 7c s. 4B.60 
DISKETTE STORAGE 

5%'' PLASTIC LIBRARY САЗЕ.............. 2.50 
8” PLASTIC LIBRARY CASE................. 3.50 


PLASTIC STORAGE BINDER “/ ‘inserts . 29.95 
PROTECTDR 5%"" (50 Disk Capacity)... 21. 95 


PROTECTOR 8” (50 Disk Capacity).......24.05 
DISK HANK SUE eem UM 5.95 
DISKOBA NKE ВВ: ае 6.95 
NEC PERSONAL 
COMPUTERS 


Call Alpha Byte for our low NEC prices. 


ALTOS COMPUTER 
SYSTEMS 


Cail Alpha Byte for our low Altos prices. 


ATARI COMPUTERS 


SIGNALMAN МОРЕМ........................ 85.00 
ATANIR BO e a E oe e 659.00 
ATARI 400 [16К)............................ SCALL 
ATARI 810 DISK DRIVE.............. ......445.00 
ATARI 850 INTERFACE..................-- 189.00 


ATARI 410 PRDGRAM RECOROER......... 75,00 
EPSON CABLE.. “wb bh bee Oe офа В ооа о оь Eds 00 


MEMORY MOOULE ыы quisieron 89.95 
JDYSTICK CONTROLLER... ..10.00 
PAODLE CONTROLLERS „аьа rata car 17. 90 
STAR RAIDERS, sonans ornare: 02.00 
MISSILE COMMAND ..............-.-.«.-....32.00 
ASTERIODS. 1548454 b4dàdA4 sii ШЕШН 00 
PACMAN.. ҮСТҮҮ LÀ Reve ion d 44.00 
DENTIBEDE. „Ж с. ee Aes 32.00 
PERCOM DISK DRIVE. С .. 684.00 
See Apple-Atari Software. 

INTEC PERIPHERALS 

RAM MODULES 

48K FOR ATARI 400.................ь....148.00 
32K FOR ATARI 800,...................... .67.00 
PRINTERS 

ANADEX WP 6000 P & 5.. ........... 2814.00 
IBNAUES 9501A...... east eerte 1390.00 


CP/M is a reg. trademark of Oigitai Research. 


STAR MICRONICS GEMINI 10.............5САП 
RIBBONS FOR МХ-80.........................8.95 
RIBBONS FOR MX-100......................24.00 
С-ІТОН Ғ-10 40 CPS PARALLEL........ 1390.00 
C-ITOH F-10 40 CPS SERIAL..,........ 1390.00 
C-ITDH PROWRITER PARALLEL........,.469.00 
C-ITOH PROWRITER SERIAL...,.......... 590.00 
C-ITOH PROWAITER |І PARALLEL M— 715.00 
C-ITOH PROWRITER И SERIAL........... 767.00 


EPSON МХ-80 W/GRAFTRAX PLUS ......SCALL 
NEN! ERSON FX-BDos шыу зз»»» sies SCALL 
EPSON MX-100 W/GRAFTRAX PLUS....SCALL 


EPSON GRAFTRAX PLUS....,,.............. 60.00 
COMREX CR-1 PARALLEL................. 839.00 
COMREX CR-1 5ЕВ!А1..,.,................899.00 
COMREX TRACTOR FEED....... pem OO, 00 
IDS PRISM BO. cc. аалазыазақы sondesacveess 899.00 


IDS PRISM 80 W/ COLOR/OPTIONS...1599.00 
VUELO А... сю. К 485.00 
МЕС SPINWRITER 3530 P. RO.,........ 1995.00 
NEC SPINWRITER 7710 S. RO,..,......2545.00 
NEC SPINWRITER 7730 P. RO.......... 2545.D0 
NEC SPINWRITER 7700 D SELLUM....2795.00 
NEC SPINWRITER 3500 SELLUM....... 2205.00 
DKIDATA MICROLINE 80.................. 389.00 


OKIDATA MICRDLINE 82A..... ...460.00 
OKIDATA MICROLINE 834A................700.00 
DKIDATA MICROLINE 84 ,........... 21170.00 
OMIGRAGH 8252,1. ы: 49,95 
OKIGRAPH 83... E 49.95 
MICROBUFFER IN- LINE ЗАК, Гн. 299.00 
MICRDBUFFER IN-LINE 64К.............. 349.00 
MICROBUFFER 84K EXPANSION MOD..179.00 
BOOKS 

THE CUSTOM! APPLE. „аг, 24,95 


BASIC BETTER & FASTER DEMO DISK... 18.00 
ПНЕ ИОМ ТКО 24,95 
MICRDSOFT BASIC FASTER & BETTER..24.95 
CUSTOM 1/0 MACHINE LANGUAGE....... 24.95 


TRS-80 DISK & MYSTERIES. ...............16.95 
MICROSOFT BASIC & DECODED........... 24.95 
APPLE HARDWARE 

QUENTIN APPLEMATE DRIVE............. 269.00 
SUPER CLOCK |/............................128.00 
VERSA WRITER DIGITIZER................ 259.00 
ABT APPLE КЕҮРАЙ........................ 119.00 
SOFTCARD PREMIUM SYSTEM. ........569.00 
MICROSOFT 2-40 SDFTCARD............. 249.00 
MICROSOFT ВАМСАВО.......................79.00 
VIOEX 80x24 VIDEO CARD................ 260.00 
VIDEX KEYBOARD ENHANCER І..........129.00 
VIOEX FUNCTION 5ТЕІР..................... 74.00 


M & R SUPERTERM 80x24 VIDEO BD..315.00 


M & А CODLING ҒАМ.......................44,95 
M & R UNIVERSAL MOD, а 054.08 
TAB UO YS TICK жамы RI unas 144: B5 
Tis ИК ЕЛ tnit eei 29.95 
Т/б ӚЕГЕСТ-А-РОВТ.,.............. 444244 54.95 
TAG? TRAEKBALL 9c. usce 47.50 
KRAFT JOYSTICK........... risusa А 4B.00 
VERSA E-2 PORT... — 2/88 
THE MILL-PASCAL "SPEED UP. icem tm 2270. 00 
PROMETHEUS VERSACARD...... "m 165.00 


MICRDBUFFER {+ 16K W/GRAPHICS...259.00 


MICROBUFFER ІҢ 32K W/GRAPHICS ... 299.00 
SIPBRFAN. IL... es eer ccc 82.00 
SUPERFAN Il W/ZENER.....................84.50 
RANA СОМТНОЦП ЕҢ....................:...104.00 
RANA DRIVE ELITE |....45.4ьы-вегө...... (139.00 
SHAPSHOT бз cecus 119.00 


*Requires 2-80 Soficard. 


{Вед. kademark of Micro Pro Internation | Corp. 


ЕВАРРЕ ЕБ зы атан ле ОДО LO 
7710А ASYNCHRON. SER. INTERFACE. 149.00 
7712A SYNCHRON. SER. INTERFACE...159.00 
7742A CALENDAR CLOCK.................. 99,00 
772BA CENTRONICS INTERFACE. ........ 105.00 
VISTA VISION 80-80 COL CARD.........259.00 
VISTA 8” DISK DRIVE CONTROLLER...549.00 
MONITORS 

USI AMBER 12”...... mee s Mn 
NEC 12" GREEN MONITOR ТҮТУ 169.00 
NEC 12" COLOR MONITOR............... 399.00 
BMC GREEN МОМТОВН...................... 89.00 
АМОЕК CDLOR 1..,.,,,.................... 365.00 
AMDEK RGB COLOR 10.......... cee 774.00 
AMDEK RGB ІМТЕНҒАСЕ.................169.00 
TAXBN. ОВ... sascha eee seco ПО UD 
TARAM TZ ov MBER ST S... 125.00 
MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD............ 154.00 
ROMPLUS W/ KEYBDARD FILTER....... 165.00 
ROMPLUS W/Ü KEYBOARD FILTER.....125.00 
KEYBOARD FILTER ВОМ........, ..49.00 
ШАШ LCS RS — — € 49.00 
MUSIC  SYSTEM........ зы РЙ 369.00 
BOMWRITER. а ЖО y- «149.00 
EXPANSION СНА5515......................5В0.00 
RAMPRUS 22... Др... 2 [90-00 
5-100 HARDWARE 
CALIFORNIA 

COMPUTER SYSTEMS 

2200A МАІМҒНАМЕ........................ 459.00 
20656 64K DYNAMIC ҺАМ...............539.00 
2422 DISK CDNT. & CP/M® ............ 359.00 
2710 4 SERIAL 1/0.......................279.00 
271B 2 SERIAL / 2 PARALLEL |/0.. Urea 289.00 
2720 4 PARLLEL |/0.......................219.00 
2810 2:80 CPU,........ өте ee 259.00 
СОМНЕХ 

"THE TIMEPIECE’’ 5-100 CLDCK....... 125.00 
MODEMS 

NOVATION .-САТ........................... 125.00 
NOVATION SMARTCAT 212...............499.00 
NOVATION SMARTCAT.....................209.00 
NOVATION D-CAT (1200 Baud)........... 619.00 
NOVATION APPLE-CAT (300 Baud)...... 310.00 
NOVATION APPLE-CAT (1200 Baud). ....605.00 
UDS 212 LP (1200 Baud). ................ 429.00 
UDS 103 JLP AUTD АМ$.................. 209,00 
HAYES MICROMOOEM 1I.................. 289.00 
MICROMODEM W/ TERMINAL PKG .....309.00 
HAYES 100 MODEM (S-100)......,......325.00 
HAYES SMART MODEM (308 Baud)....227.00 
HAYES SMART MODEM (1200 Baud)...540.00 
HAYES CHRONOGRAPH.................... 199.00 
SIGNALMAN MODEM W /RS-232C....... 85.00 
TERMINALS 

TELEVIDED 925C...,..,......... — e 810.00 
А005-МЕМРОМТ. . „ленка IT жаға» 599 00 
HAZELTINE ESPRIT..,.......s.. ss. ЫШ 510.00 
VISUAL-50 бВЕЁМ....,......................690,00 


iTrademark of Practical Peripherals. Inc. 


20 МЕВАВҮТЕЅ m s 080. 


TRS-80 MOD I 


HARDWA RE 

PERCOM DATA SEPARATDR................27.00 

PERCOM DOUBLER II W /DOS 3.4.,....159.00 - 
4 DRIVE CONTROLLER Р/5...............259.00 


TANDON 40 TRK DISK DRIVE W/P.S.. .2B9.00 
LNW DOUBLER W/DOSPLUS а ..138.00 | 
LNW 5/8 DOUBLER W/DOSPLUS 3. ғ» ‚181. 00 | 


IBM HARDWARE | 
SEATTLE ВАК RAM + sss ................. 355.00 


DUAOBOARD БАК... ................... 430.00 
64K МЕМОВҮ UPGRADE. M ene 80.00 


ALPHA BYTE IBM MEMORY 
EXPANSION BORRO 

256K W /RS-232C... ...349.00 
256K W /RS-232C & SUPERCALC ......529.00 
512K W /85-232С..,. ....... 879.00 
512K W /RS-232C & SUPERCALC ..... 749.00 


IBM DISK DRIVES 
Alpha Byte's add-on drive kits for the IBM- -PC — 
each kit includes installation instructions. | 


1 Tandon TM100-1 Single head 40 trk.195. 00 
1 Tandon TM100-2 Double head 40 trk.262.50 
QUENTIN DOUBLE HEAD 40 ТВК........289. 00 


HARD DISK 
DRIVE SPECIAL 
MEDIA DISTRIBUTORS. 


BA Winchester, - cabinet, P.S. controller, к 

assembled and tested. Attaches to your Z- Z-80 CPU | 
system in minutes. Runs on No! 'thstar, Heath/ 
Zenith, TRS-80 Mod M, Apple wi СРАМ Ме .CCS 
and others. Hardware must be 7-80 /СРМЕ 
system. The included selt-installing sa oftware at- at- 
taches to your C CP/M® system. 6-month warran- 
ty. No effect on your present floppy рру disk system. 


Includes. а cables and installation instructions. 
10 МЕбАВҮТЕ$.............. Nace > Г 


ISOLATORS А 
150-1 SSOCHEL, еа ы Deer ..49.95 у 
150-2 6-50СКЕТ...... 


Ferny eens к Бе athe ‚49.95 


BARE DRIVES 
TANDON 5% INCH 


100-1 SINGLE HEAD О Se ..195.00 

100-2 DUAL HEAD 40 TRK............. ый 762.50 

100-3 SINGLE HEAD 80 TRK............. 250.00 - 

100-4 DUAL HEAD am TRONT час -369.00 

TANDON THINLINE 8 INCH 

848-1 SINGLE SE: de ro 37-00 | 

848-2 QUAL БІПЕ....... 2... .490.00 | 
— | 

MICROSOFT 

APPLE 4 

FORTRAN “i roses) pntetacereeesermeeseetse 190.00 

BASIC бОМР1ГЕВ”................„.......296.00 


сово і" $4424 UZ B REFEAN EA RAS A ete вач КАМ а 


** Trademark of Software Dimensions, Inc. 


“ae E 


Lh) ram goo 249.00 
RAMCARD.. 22.2 Т RES 00 
TYPING TUTOR !........................17.98 
OLYMPIC C DECATHLON...... 2.74, 95 
P se COMPILER.... ..125. 00 


5. M aa т 00 


Ет. LAN NATIVE. WE OR СР/М..... ve s 209.00 
LI is NAGE me: m 00 


Uh ta Bs М 


MICRO xix 
“APPLE ОР/М® | 

© WORDSTAR*f. TP P MET 

б  SUPERSORT* а жо rera bn atu — oth 

MAILMERGE*f,. о, .. e 

DATASTAR een 5. АОИ 

SPELLS TAR? Т. „унда -г;.....›....›11400 

E CALCSTAR't. ..... n MANC nn 


id 
CP/M? - 50 ЕТУ/А ВЕ 
We: са UN software im all popular disk 
ll tor availability and price. Most soft- 


Y: 3m available na IBM. 
E: sus... Clare oa 


GRAPHICS HARD COPY SYSTEM.. . 


Sgn samme д --- 249.00 
..229.00 
270.00 
BG Те. assess .....315.00 


VISIFILE м 
VISISCHEDULE.. 

VERSA WRITER GRAPHICS TABLETS. 
CONCURRENT CP/M* 


Cail for additional ІВМ software prices. 


FRANKLIN ACE 
AU don s ‚1395.00 


FRANKLIN ACE SYSTEM 
DISK DRIVE W/ CONT... 
ACE WRITER 

WORD PROCESSOR.. 
MICROBUFFER 1 32K. 


‚539.00 


‚..129.00 
...299.00 


TRS-80 SOFTWARE 


NEWDDS/B80 2.0 MDO 1.11... ..........139.00 
LAZY WRITER MOD М. "ярч. гу 00 
PROSOFT NEWSCRIPT MOD 1,111 w/labels109.00 
SPECIAL DELIVERY MOD |,III.. .. -.....119.00 


{Limited Quantities) 


CITOH 8510.... 

NEC НІ RES GREEN 

SCOTCH 3M DISKETTES. . 4400 
.2.50 


Sr 
Now $2392 


STORAGE ВОХ........... 


PINBALL $ШВ10б\С.......„............ 
SNACK ATTACK... 

BUDGECO PINBALL CONST. кес 
THIEF.. "secare netr жЖӛймізее”,/ 1-41 %%- 
THE WARP ҒАСТОВ......., ......... 
COSMD MISSION... sues 
WIZARORY .. = pun A 
NIGHT OF DIAMONDS, .. mp; «ra ВО 
STARBLAZER............. sees n AE 24.9 


SIRIUS SOFTWARE 
SPACE EGGS........ 
GORGONE аны е 
ЕКИН ы, өй елекке” 
PHANTDMS FIVE... 
BANDITS нь... 


s аң xudsui sabmümdioeo ise СС: 


БЕРИ 5 Lm tti ль 


EDU-WARE ^ 
PERCEPTION PKG.. ....- PERSE 18105 
COMPU- -MATH: ARITHMETIC.. jme КЕСТІ 95 
COMPU-SPELL (REO. DATA DISK)........24.9 
 COMPU-SPELL DATA DISKS 4-8, ва...... 27% 
RENDEZVOUS... wo TU ON. nd 


ON- LINE SYSTEMS - 


P ULTIMA li.. A 
| Р ада d Rok condemned Rd da < фта ы 
E^ 7 Wiener и. | | "d MISSILE DEFENSE.......................-. 727 
E (TL... Е аи еее жении 91.00 This system may be modified to your needs. Call for special price quote. PEST PATRO e 23. 
ЕЗІ CALC....... Ts ADD ыны 00 TIME ZONE eee ee cere 
ES ср ES - CRANSTON MANOR.., г. 
P&TCP/MS - MDD 2 & 16 TRS-80...175, 00 — TFA 2 | CANNON BALL ПР... 
ШЕГІ a s Lo e “іе 0 ІВМ САМЕ ЅОҒТМАВЕ ыы ом MUSE SO FTWARE 
CONDOR i... ... "ena Mi LUN. oom Sees SOD OMNITERM SMART TERM.MOD 1.11......89.95 bo айз. те 
CORPORIS I oe qune ......849.00 5ТАЯСЯ055....2... 11122800 MICROSOFT BASIC COMP. FOR MOD 1,165.00 L 
er ae ^ DEADLINE....... eI LOOS 51 MOD ill... 119.00 АҢ МО... 
DIGITAL RESEARCH. URS V ara 09 
MAC... мады жанкетавети канал ан ovre] n 82. 00 MIDWAY CAMPAIGN... “аз pe igs ebat A 00 Ға р у | 
о О рст з TRS-80 GAMES 
PASCAL MT4- W/ SSP... 429.00 LOST COLONY. елмен tet se 23.35 Tw E ‚..17.95 
| PL 1-80. EXC CE ы, А adiicere 439.00 С0М0ИЕ5Т............................23%38 ДОВОТ АТТАС... 17,98 
€ BAS sci Нана. DOLO ELT DS изын E MISSILE АТТАСК,..................›.....1805 
Tct L ыы < STAR FIGHTER........ suse 24.05 
с 8 х TEMPLE OF ASPHAI.........-.---e-.--.34.95 e TRES 
GNOSTIC 1... Mo asp нана менее” 24.95 жайы іы чыш. 
, "н Со Бена 1. aps ИС .:89.00 FROGGER.. ты end ime rp cerea 27.26 
TIGICOMBILERS, дичи s TED M'SOFT FLIGHT SIMULATOR..... .... 38.35 APPLE & ATARI GAMES 
RES mes ee annee [n И you don't see the software you want, call. Our Spinnaker in stock, call for prices. 
REL БОК a e aeree P EAE software stock is constantly expanding. _ ae. 
a праве a . E ў BRO D Е Ң В U N D 
SES cogens a ee era rtt ненне ctn APPLE SOFTWARE APPLE ue ТЕ 23.61 
| « DOCTOR. тазбата жазайазалавч Ед: 00 меч » es 4 = ; те MIDNIGHT MAGIC... VEMM ovr 
'ICROPRO MAGIC WINDOW... vento 73.00 ОТВ le ume DATI 
WORDST i Em cene 279.00 MAGIC WORDS. Leisure 59.00 AUTOMATED SIMULATIONS 
| jm ap (енын кеуш е лене = E 4 MAGIC MAILER.. sesesseeeune69.00 INVASION DRION. sssesssscsosnsennoeeee. 20.95 
РАТА! yb rome 7 0 DB МЕСТЕ” Ж 1435 21.5. ЛАЗ 169.00 STAR WARRIOR... a eR 648 PER и у а ка ь ата фаре P» 4A 31.35 
АСТАН... енеке. с. E T DB MASTER UTILITY PACK | OR II.......69.00  CRUSH,CRUMBLE АМО CHOMP...........24.95 
p Miet А DATA CAPTURE 4.0/80..................... 59.95 TEMPLE OF APSHAI.. EE 
й CSTA Mecenas o ген тес 7 00 PFS: GRAPH.. Tu — 89. 95 HELLFIRE WARRIOR...... "noo OPEP: ...31.35 E 2 
ET PFS: (NEW) PERSONAL FILING SYSTEM.85.00 RESCUE AT МЇбЕ|.........................23.36 ІП Dallas: 
ек d eea i ONLINE SYSTEMS 
i 7-ТЕВМ РАО” .........................1996 WIZARD AND PRINCESS.. 2.00, sss 27.26 (214) 744-4: 251 D 
= See TIT I TEL ETE EE m 00 ASG EXPRESS’ РН0:;.....».....»»-5-4-»»...28.00 SOFT PORN АОУЕМТЦВЕ.................. 23.36 
AUS ш Бана EAS VAWRITER-PRO ЕЕС 136.00 THRESHOLD... ds. measag. 16 
| | EASY МАШЕВ-РВО......................... 117.00 JAW BREAKER.. ............ 24.2... ss 23.36 
| 4 ЧАТЫ; i ATE. W E = А-5ТАТ COMP. STATISTICS PKG раа азал 99.00 CROSSFIRE t aa Poe 24.95 | 
ти Р ЖЕ ‚.....16500 BEAGLE BROTHERS UTILITY CITY...,....23.00 ULYSSES & GOLDEN FLEECE.......... ...25.95 Е 
| К didi .- ё р APPLE MECHANIC таванице завоз фев -алчко е 23.00 FROGGER: 56 Мыр“ 24.50 i 
a RN TIP DESK #1..... еже 15.95 IA 
IBN | SOFTWARE ле cune ы 300 |МҒОСОМ | m 
| VOLKS 4” " 12, -— ў s. SUPER TEXT 40/56/77...» es 97.50 ZORK U Ma see deem. 28.00 Ғы | 
EE - cd WM nes ВО ЦбА 2.5. иене. 89.98 5ТАЯСЯ055........................... 28.00 le 
| j Dd um RS а ec TRANSCEND [шшен DEADLINE ЖШ iu oir au nat 652950130. 0D 
e me a ars Т SCREENWRITER ПІ...................-..-....99.00 РОМАНЕ 
и SENS trist enens vl 5 00 DICTIONARY...... ees neris ИЯ 
| ILE... Боли canis pet Mond E GENERAL МАМАСЕВ,................... ...179.00 SATA Mew "c ine 
85,00 CONTINENTAL ADF FTWARE  COMPU-MATH DECIMALS..............34.95 
= Sr MEM 715.0 MORE GREAT APPLE 
о ЛЕШ АТҚ... етектен T A M 
Ё R "ÜÁ*vumnsrFAÜM"VPTUTSSUWUPR"ERCRTSRI I6 174.00 A/P, з. *EROPRAROSOSSUEEONUS4UERSONIES Seo nn 1 65.00 
TIERE serrar 201 00 PAYRDLL.. lbs am иШ ш АДЕЛИЯ mm 00 DARK CRYSTAL nnne ска 31.61 
Et тынчтан ioris 174.00 PROPERTY МбМТ......................... 325.00 TUBEWIANG „Жашай ma er rt COUR D 
...179.00 THE LEE ACCOUNTANT... .,59.95 eee MACHINE... о, t 32.95 
ен са E RE 
LCSTAR.. a „198.00 VISICORP Uic eap 16 
J | ORD PLUS... caen келч» Т ЖП 7.00 DESKTOP PLAN 1188 vé rrobe ета: 189.00 ЅЕА FOX.. TROD AE A644485444422 444 рае 252222154 224. 00 
| i кажа ПЕЕ ЕЕЕ AYE, 00 VISIPLOT...... nee cS 158.00 THE SHATTERED ALLIANCE .. ...49.95 
МАТ eem ЕҮТТІТТЕТІПЕРІ E] 00 VISITRENO/VISIPLOT... чи фе еврото вете озь нее 229 00 POOL 1. gae "саал "єс; ЕГІ 26 
Ша» pem МЕСЕ .00 VISIDEX КС; — Е ИЕ і 189.00 UBL AS есте... ЛЗ 
) M NAGER... "47 3462р S ILLI Om go VISITERM... вчать творе тя фена каре дам та тают 79. 00 RASTER BLASTER.. Ка ttt! 23. 36 
D d ОСУ А ИАА пиано 189. 00 FLIGHT SIMULATOR.. ME. us ИИ 61 
REND VISIPLOT...... NNI 6100 УЛ$ЕШЕ$......,. ыы. ылы ее 189.00 INTERNATIONAL GRAND PRIX............. .25.95 sa В LA B Y ТЕСТ 
РЕ 2192.00 VISISCHEDULE... 20000 НБО ане NE Vt CAR VILLAGE А 913 62 
| Circle oer inquiry card. l 
p өте 
We guarantee every ything we eA tor 30 30 days — no returns after 30 days. Defective software will be replaced free, but all other software returns are subject to 15% restocking f. {ее апп st be accompanied y мА sip, м lo 
s on efective. We accept VISA and MasterCard on all orders; COD orders. up to $300. Shipping charges: $3 for all prepaid orders. actual shipping i charges for non OD orders 


5. ($6 fr ove pus a 
g 


S4 surcharge: add 15% for foreign, FPO and APO orders. Calif. add 6% sales tax, in L.A. County add 6/:%. Prices quoted are for г stock on hand and ar ВЯ ange 


2 without notice. 


% 
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The Promise of Perpendicular 
Magnetic Recording 


As the Japanese seem to have realized already, 
perpendicular magnetic recording represents 
the next level of recording technology. 


Of the several new mass-storage 
technologies that promise greatly in- 
creased data densities, perpendicular 
magnetic rec  rding is the one most 
likely to enjc early widespread use. 
Perpendicular-magnetic-recording 
technology, even in its infancy, 
promises a tenfold improvement over 
conventional recording. 

The key to the new method lies in 
magnetizing the tape or disk surface 
material at right angles, i.e., at angles 
perpendicular to the surface. In con- 
trast, conventional longitudinal 
recording creates magnetized zones 
along the surface. With perpendicular 
recording, higher recording densities 
now squeeze the width rather than 
the length of these magnetized 
regions. 


Conventional Recording 

The digital 1s and Os of a com- 
puter's binary language are recorded 
by magnetizing discrete regions of the 
magnetic material, usually an oxide 
of iron, that coats the surface of a 
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recording tape or disk. You can think 
of each computer bit (1 or 0) as a tiny 
permanent magnet within this mag- 
netizable surface layer. 

In conventional recording technol- 
ogy, the tiny permanent magnets rep- 
resenting digital 1s might be recorded 
north-pole-first along the length of 
the recording track, while digital Os 
would be recorded south-pole-first 
along the same track. Because the 
playback heads can detect only tran- 
sitions, the process of reading the 
recorded data actually involves de- 
tecting the change in polarity: a 
north-to-south transition may be ar- 
bitrarily defined as a digital 1, and 
a south-to-north change will then 
become a digital 0. The magnetized 
zones lie lengthwise, or end to end, 
along the recording track in conven- 
tional longitudinal recording. 

A nine-track digital tape recorder 
will encode 1s and 05 in nine parallel 
rows or tracks along the length of the 
tape, with each track containing up to 
6250 magnetic changes (called flux 
changes) per inch. The most ad- 
vanced magnetic memories can re- 
cord the equivalent of 15,000 "tiny 
permanent magnets" per inch of re- 
cording track. Winchester disk mem- 
ories, using the most advanced head- 
positioning mechanisms, create up to 
1000 circular recording tracks per 
inch of disk radius. Such advanced 
Winchester memories have storage 


capacities as high as 1.6 X 10? bits 
per disk. 


The Limiting Factor 

What limits recording density and 
therefore memory capacity? That is, 
what sets a ceiling on the number of 
tiny permanent magnets that can be 
created in each inch of the recording 
medium's magnetic coating? What 
are the sources of data-reading error 
that prohibit an indefinite increase in 
magnets-per-inch recording density? 
Computer memories must sustain 
error-free operation in the region of 1 
bit in 10? bits. Otherwise, computer 
systems would provide unexpected 
payroll bonuses and guide astronauts 
to Hoboken instead of the moon. 

The stronger the recording equip- 
ment can make each tiny magnet that 
it creates in the medium's magnetic 
layer, the more accurately the equip- 
ments read head will determine 
whether a magnet represents a 1 or a 
0. Memory-system designers try to 
create circumstances that will sustain 
magnet strength as recording density 
(bit$ per inch) increases. 

From basic research on magnetism, 
it has long been understood that a 
permanent magnet should be long 
and thin; its length should be several 
times greater than its thickness. If for 
some reason a magnet must be short- 
ened, then the magnet's thickness 
must be proportionately reduced in 
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order to maintain the magnet's 
strength. This need to make the 
magnet long relative to its “waistline” 
dimension stems from the self-demag- 
netization properties of all permanent 
magnets. The north and south poles 
tend to neutralize each other, with a 
net reduction in the magnet's overall 
effectiveness and resulting external 
field. Keeping the poles far apart and 
the ratio of length to thickness high 
reduces this self-demagnetization ef- 
fect. The length-to-thickness ratio 
suffers as longitudinal recording's 
data density increases. 

An examination of the factors de- 
termining the dimensions of these 
longitudinally recorded magnets will 
show why increased density adverse- 
ly affects the magnet's length-to- 
thickness ratio. Because they are re- 
corded end to end along the magnetic 
track, their length must decrease as 
recording density rises. One dimen- 
sion of the "waistline" is fixed, being 
set by the thickness of the tape or 
disk's magnetic coating. The other is 
determined by the across-the-track 
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width of the recording head. 

Therefore, to maximize the mag- 
net’s length-to-width ratio, recording- 
head designers strive to produce very 
narrow tracks, while manufacturers 
of tape and disk media offer products 
with remarkably thin magnetic 
layers. Both endeavors are aimed at 
creating magnetized regions with 
very narrow waistlines so that the 
reduced magnet length at high den- 
sities still preserves a reasonable 
length-to-thickness ratio. 

At densities above 15,000 magnets 
per inch, however, even these tactics 
reach a point of diminishing returns. 
Thinner coatings mean less magnetic 
material, hence weaker electrical out- 
put signals. Recording experts suggest 
that conventional longitudinal-re- 
cording technology has already 
pushed lineal recording density close 
to its ultimate ceiling. The only di- 
mension left open to improvement in 
raising memory capacity within this 
technology is the number of tracks 
per inch. Currently, the most ad- 
vanced head-positioning servomech- 
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anism can advance the head in incre- 
ments of only 1/1000 of an inch, pro- 
ducing 1000 tracks per inch of disk 
diameter. It should ultimately be pos- 
sible, however, to record 10,000 
magnetic zones per inch and, there- 
fore, something approaching 10,000 
tracks per inch. That would yield a 
tenfold gain in memory capacity 
without need for further gains in 
along-the-track recording density. 
Improved head-positioning mechan- 
isms will doubtlessly raise the tracks- 
per-inch figure in the years ahead but 
perpendicular recording affords the 
possibility of major gains not only in 
tracks per inch but especially in bits 
per inch along each track. 


Perpendicular Recording 

Since conventional longitudinal- 
recording technology leads to in- 
creased self-demagnetization of the 
tiny recorded magnets as density is 
increased, is there some alternative 
approach that sidesteps the problem? 
The obvious way is to reorient the 
tiny magnets within the magnetizable 
layer on each disk or tape, so that 
their length-to-thickness ratio no 
longer deteriorates at higher densi- 
ties. While conventional recording re- 
duces the length dimension of the 
end-to-end magnets, perpendicular 
recording puts the squeeze on width 
rather than length at higher densities. 
The magnetized zones are turned 90 
degrees, so that instead of lying along 
the tape's surface, the length dimen- 
sion of the zone now stands vertical- 
ly, perpendicular to the surface of the 
disk or tape. You might say that the 
magnets are recorded "into" the 
magnetic material rather than along 
it. Magnet length is now determined 
by the depth of the layer of magnetic 
material. One of the width dimen- 
sions is still set by recording-track 
width and the other by bits per inch 
along the track. 

Consequently, raising the record- 
ing density no longer worsens the de- 
magnetizing effect. In fact, the op- 
posite is true. Because the recorded 
magnetic zones are perpendicular to 
the disk or tape surface, higher densi- 
ties now squeeze their waistline di- 
mensions, rather than their length. 
The length-to-thickness ratio steadily 
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Technology Versatility Lineal Density Areal Density 
longitudinal read and write 15,000 flux 165 x 10% flux 
recording reversals per inch reversals per 

square inch 
perpendicular read and write 100,000 flux 10'? flux reversals 
recording reversals per inch per square inch 
laser (optical) read only 25,000 impressions 6.25 x 10 
recording per inch impressions per 

square inch 
64K-bit RAM read and write NA 10$ bits 


per square inch 


Table 1: А comparison of the theoretical performance of four memory technologies. 
Perpendicular magnetics offers both read and write capabilities and the highest areal 
densities. The 64K-bit RAM is, of course, volatile and is included here only to put 
the density of the other technologies in perspective. 


improves as recording density is 
raised, and we have a condition, rare 
in science, in which pushing technol- 
ogy to higher limits actually enhances 
the phenomenon being pushed. 

Even though perpendicular-record- 
ing technology has yet to emerge 
from the research laboratory, scien- 
tists confidently predict that densities 
of 100,000 bits per inch will rapidly 
be realized in commercial hardware. 
Indeed, some experiments already 
suggest that a 440,000-bit-per-inch 
density will be possible. Further im- 
provements will be made in the years 
ahead, with an ultimate limit set by 
phenomena—perhaps at the atomic 
level—totally different from the self- 
demagnetization that limits the densi- 
ty attainable with longitudinal-re- 
cording technology. 


Areal Comparison with 
Other Technologies 

Recording media and technologies 
are best compared on the basis of bits 
per square inch rather than bits per 
inch. This is because you can increase 
memory capacity by raising both re- 
cording density and the number of 
recording tracks. Thus, areal compar- 
isons take both sources of improve- 
ment into account, On this basis, per- 
pendicular recording offers close to 
an immediate hundredfold improve- 
ment, at 10: (100,000 X 100,000) 
bits per square inch, over longitudi- 
nal recording’s 10% (10,000 X 10,000) 
bits per square inch. True, these 
figures represent recording densities 
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that may be attainable in the future 
rather than what can be achieved 
with today's hardware, but they pro- 
vide a useful basis for comparison. 


Laser Recording 

Laser memory techniques enjoy a 
"good press," probably owing to their 
space-age novelty. There are physical 
limitations, however, to the potential 
data densities achieved by laser tech- 
nology. Diffraction phenomena limit 
physical dimensions to about 1 
micron when visible light is used. 
(The same limitation crops up in geo- 
metries of semiconductor layout.) Be- 
cause 1 micron is 1 millionth of a 
meter, and a meter is roughly 40 
inches, this limiting resolution works 
out to 40/10*. At best, therefore, 
based on visible-light wavelengths, 
laser recording can achieve a max- 
imum density of 105/40 or 25,000 bits 
per inch. That compares to 100,000 
magnets per inch for perpendicular 
recording, which also has no compar- 
able fundamental barrier to much 
higher densities. In terms of areal 
density, laser technology might attain 
a maximum of 25,000 х 25,000 or 
6.25 X 10? bits per square inch. 


64K-bit RAM 

The uses of RAM (random-access 
read/write memory) are, of course, 
different from those of nonvolatile 
memory devices such as floppy disks. 
It is worth noting, however, that the 
theoretical data density of perpen- 
dicular magnetic recording exceeds 


the density of today's RAM. A 64K- 
bit RAM chip measures about one- 
quarter inch on each side. Therefore, 
it would be theoretically feasible to 
produce 16 such 64K-bit RAMs from 
a square inch of silicon. Thus, using 
the same hypothetical areal basis for 
comparison, the memory chip offers 
a density of 16 X 64,000 or 1024 X 
10° bits per square inch, much lower 
than laser or magnetic technology. 

Table 1 presents a brief comparison 
of the performance of four recording 
technologies as to versatility, lineal 
density, and areal density. 


The Problem of Media 


for Perpendicular Recording 

The limiting factor in the develop- 
ment of perpendicular recording tech- 
nology has been finding a magnetic 
material that lends itself to this re- 
cording process. Today's answer is an 
alloy of chromium and cobalt, which 
is placed on the recording medium's 
surface in the form of hexagonal 
crystals that can support magnetiza- 
tion perpendicularly. In other words, 
the CrCo crystal’s magnetizable axis 
lies at right angles to the medium sur- 
face and parallel to its crystallo- 
graphic "C" axis. 

The process of depositing the CrCo 
crystals is very sophisticated, involv- 
ing the same sputtering techniques 
that are used in manufacturing semi- 
conductor integrated circuits. (Using 
sputtering techniques, manufacturers 
coat a surface by putting it in a 
vacuum chamber that has a cathode 
consisting of the substance to be used 
as a coating. When the cathode is 
bombarded by positive ions, atoms of 
the coating substance are transferred 
uniformly to the surface being 
coated.) This sputtering technology 
needs to be modified in order to deal 
with the requirement to coat acres of 
substrate rapidly and economically 
and realize reproducible results. 
While these techniques are being 
developed and undoubtedly will be 
commercialized, such mass produc- 
tion equipment and techniques do not 
exist at the moment. It will probably 
be a year to 18 months before produc- 
tion equipment becomes available to 
fabricate media in commerical quan- 
tities. The development of perpendic- 
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ular-recording technology may be 
media-limited for as many as 10 years 
due to cost. 

The first floppy disks for perpen- 
dicular recording will probably cost 
about $20 each, compared with $5 to 
$10 for conventional disks. In the 
future, fresh materials and fresh pro- 
cesses for placing the material on the 
medium will cut costs. These fresh 
approaches should lead to an econo- 
mical way to place the CrCo alloy, or 
some alternative material, on record- 
ing tape as well as disk. 


Hardware and Applications 
Floppy disks are expected to be the 
first commercial memory products to 
exploit the new perpendicular record- 
ing technology. They will offer 3 to 5 
times the capacity of today's longi- 
tudinal floppy-disk systems and will 
be priced 30 to 70 percent higher. 
Later designs will push down the cost 
per bit even more. Vertimag Systems 
Corporation has demonstrated a pro- 
totype floppy-disk system that oper- 
ates at 36,000 flux reversals per inch 


and provides 5 megabytes of total 
storage capacity. The system will 
eventually sell for around $500, with 
production expected to begin in 1984. 

Following the market acceptance of 
floppy-disk memories based on per- 
pendicular recording, a number of 
manufacturers are likely to launch 
hard-disk data-storage systems that 
challenge present Winchester sys- 
tems. Because the Winchester disk is 
sealed in a clean-air environment, it 
lends itself to the meticulous mech- 
anical engineering necessary to in- 
crease the number of tracks per inch 
and also to the control of the "flying 
height" of the head relative to the 
magnetic recording surface. 

The potent combination of more 
tracks and perpendicular recording's 
tenfold increase in bits per track will 
give designers the headroom to con- 
tinue product evolution through the 
rest of this century. To date, 5%-inch 
Winchesters can accommodate more 
than 10 megabytes per disk. Memory 
designers have doubled capacity 
every two to three years for the past 
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25 years, and perpendicular recording 
provides the technological advance 
that can be expected to maintain this 
rate of progress for many years to 
come. 


Digital Audio/Video Market 

Current techniques for the digital 
recording of music consume memory 
Capacity at a prodigious rate, and 
digital video applications consume 
recording surface area in amounts 
that are orders of magnitude greater 
than audio. This may serve as an in- 
centive to put perpendicular record- 
ing to work in the digital audio/video 
market. 

Digital-recording techniques first 
convert what the microphone “hears” 
into the binary language of com- 
puters, This is done by taking many 
instantaneous samples of the micro- 
phone’s electrical output signal and 
converting these samples into their 
digital equivalents. It is these 
samples, which provide a digital 
replica of the original music, that are 
recorded for future playback. 

To preserve music fidelity, it is nec- 
essary to take many “instantaneous” 
samples. Typically, the microphone's 
electrical output is sampled approxi- 
mately 50,000 times per second. 
Moreover, because music spans a 
very wide range of loudness, from the 
nearly inaudible to the deafening, 
each of the 50,000 samples must be 
represented by a sizable digital word 
to accommodate the full dynamic 
range. The music industry has chosen 
to include 16 bits to allow а 
64,000 : 1 range of loudness as the 
standard word "size" for music 
digitizing. Consequently, each of the 
samples taken 50,000 times per sec- 
ond produces 16 bits of digital infor- 
mation to be recorded for subsequent 
playback. 

Any magnetic memory systems de- 
signed to handle digital audio appli- 
cations must therefore accept data at 
the rate of 800,000 bits per second 
(50,000 X 16 = 800,000 bits per sec- 
ond), A conventional longitudinal-re- 
cording system capable of a 10,000- 
bit-per-inch recording density would 
therefore consume 80 (800,000/ 
10,000) inches of tape per second. 
Perpendicular recording, at the prom- 
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ised 100,000 bits per inch, would cut 
this profligate use of tape down to 8 
inches per second. Future digital- 
signal manipulation and compression 
will probably condense the amount of 
music data that must be recorded to 
preserve music fidelity. For example, 
it might be possible to develop tech- 
niques for recording only the changes 
in the music rather than, for example, 
continuing to record all data for notes 
that persist unchanged for substantial 
fractions of a second. Why record all 
800,000 bits of data for a soprano 
who sustains the same note for an en- 
tire second? Such digital trickery, 
coupled with perpendicular record- 
ings storage density, should put true 
digital music in the home in much less 
than a decade. 


The Future Development 
of Perpendicular Recording 

The new perpendicular-recording 
technology is being developed mainly 
by an alliance of Japanese industry 
and universities. Іп America, only the 
Magnetics Research Laboratory at the 


University of Minnesota operates at 
the forefront of this new science. 
Reports from Japan provide evi- 
dence of perpendicular recording at 
440,000 bits per inch. At this early 
stage of research, such density is 
probably accompanied by error rates 
that would be prohibitive in commer- 
cial applications. However, digital 
music recording is less critical in 
regard to data error, so such densities 
would represent another major step 
toward commercialization of digital 
audio systems. At a 440,000-bit-per- 
inch density, tape consumption for 
digital music would drop to around 2 
inches per second. If the data can be 


distributed over several parallel tape. 


tracks, tape consumption will be re- 
duced even further. 

The Japanese have a massive effort 
going on in perpendicular recording. 
On March 11 and 12, 1982, in Sendai, 
Japan, the first International Sym- 
posium on Perpendicular Recording 
was sponsored by Tohoku University 
and organized by the inventor of 
perpendicular recording, Professor 
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Custom keyboard layout 
available for special codes 
or formats 


Includes: 
46 replacement key caps 
Replacement ROM 
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953 Mountain View Dr. Suite 114 
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(415) 254-7747 


Trademark Wordstar® MicroPro International—TeleVideo® Tele Video Systems, Inc. 
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Iwasaki. Some 320 people attended, 
and 23 papers were given at this 
meeting. Twenty of the papers were 
by Japanese authors; three by U.S. 
authors, all of them with. Vertimag 
Systems Corporation. Only seven 
non-Japanese people participated: 
three from Vertimag and four from 
the rest of the world. 

Virtually every well-known Japan- 
ese electronics company is working 
on perpendicular recording. We 
estimate that at least 400 researchers 
are working in Japanese universities 
and companies on perpendicular 
recording technology. The companies 
include, but certainly are not limited 
to, Hitachi, Toshiba, Fujitsu, Nippon 
Electric Company (NEC), NTT, 
Sony, Matsushita, and a number of 
smaller companies. The recent 
Toshiba announcement of a 3%-inch 
perpendicularly oriented floppy-disk 
system is a case in point. While this 
product is still two years or so from 
production, it represents Japan's level 
of achievement in this area. . 

Initially, the Japanese activity will 
probably be aimed at the consumer 
electronics industry because the Jap- 
anese dominate this area. 

Ironically, many of the research 
managers of the Japanese companies 
were graduate students and post- 
graduate fellows under Professor Jack 
Judy, director of the Magnetics 
Research Laboratory at the Univer- . 
sity of Minnesota and one of Ver- 
timag’s founders. These graduate stu- 
dents, whose tuition and expenses 
were completely paid by their com- 
panies, are now the leaders of the 
Japanese technical thrust in perpen- 
dicular recording. This certainly does 
not speak well of the ability and 
awareness of American industrial 
management. 

Once a mediumis available and the 
technology of perpendicular record- 
ing is well understood and dissemi- 
nated, there will be an urgent move- 
ment toward perpendicular-record- 
ing-based data-storage systems. Since 
"smaller is better," we may expect to 
see a continuing movement toward 
smaller drives, even more compact 
than the new 3%- and 3%-inch drives, 
perhaps down to something as tiny as 
а 1-іпсһ floppy-disk system. № 


CE “рс Eu 
This Programming professional deserves a 
lot more from his personal computer. 


standard SPF software, micro/SPF'" 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


He's earned it. As a seasoned professional, 
he's learned to master some of the world's 
most advanced programming tools. Tools 
sepe Me i to meet the everyday 
emands of programming experts. 
But as the owner of a personal com- 
puter, he's come to expect less. Less 
erformance. Less sophistication. And less 
lexibility. 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF'" development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, theres micro/SPF;" a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatt 
identical to those found in the SPF system. 


In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writin 
sophisticated code deserve to work wit 
state-of-the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 


compatible programming on your 


programmers are accustomed to using at 
personal computer today! 


dee | PHASER SYSTEMS, INC 50 WEST BROKAW ROAD 
work. By mimicking features found in 


SAN JOSE, CA 95110 


Circle 346 on Inquiry card. BYTE March 1983 65 


If you write an from 
a letter a day toa erm th, 
reading this could S ORT жі "lite, 


Weed 


Processing 


A Short Course 
| In Computer Literacy | 


“Оавів Systems’ software - unquestionably the 
Безе’... Peter McWilliams, author of 
the #1 best-selling book on word processing. 
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OASIS 


The WORD Plus is the standard by which other 
spelling checkers are measured. Here's why: 


Real 45,000 word dictionary. 
Shows errors ‘‘in-context.”’ 


Interactive word look-up finds correct spelling 
for you and corrects at the push of a button. 


Hyphenates words automatically. 
Solves crosswords, puzzles, and anagrams. 


Works with almost any CP/M®, СР/М-86® or 
MS/DOS compatible word processing program 
(WordStar, Magic Wand, Spellbinder, Perfect 
Writer, Select, Final Word . . . and more!). 


Call or write for 
complete information: 


SYSTEMS 


CP/M and CP/M-86 are registered trademarks of Digital Research, tnc. 


Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more. 


P&S gives you а *'critique" of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 


Punctuation & Style is the perfect companion to 
The WORD Plus. It works easily with most CP/M 
word processors. (Available soon for CP/M-86 and 
MS/DOS.) 


619-291-9489 
OASIS 2765 Reynard Way 


San Diego, CA 92103 
Circle 320 on inquiry card. 


Dealers contact: 


SOFTWARE DISTRIBUTORS 


1-800-252-4024 (in California) 
1-800-421-0814 (outside California) 


New Developments 


in Floppy Disks 


The marketplace for microfloppies is heating up. 


The most popular method of re- 
cording and storing data for micro- 
computer systems is the ubiquitous 
floppy-disk drive, particularly in its 
5%-inch incarnation. The floppy disk 
offers inexpensive archival storage 
and is the medium for many widely 
available software packages. To sur- 
vive in this large and robust market, 
manufacturers of floppy-disk drives 
are constantly trying to improve the 
price, capacity, size, and perfor- 
mance of their products. 

Some companies are pursuing new 
technologies while others are relying 
on enhancements of proven methods. 
Those who are working with new 
technologies feel that their innovative 
methods are necessary to maintain 
the constant increase of data storage 
capacity that has occurred up to now. 
Proven methods appeal to companies 
that feel that advances can be made 
without the risks inherent in using 
less well known procedures. 

Three different technologies that 


About the Author 

Tom Moran is a freelance technical writer 
living in San Francisco. He has written several 
articles for Electronics magazine. 
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are most likely to influence floppy- 
disk products for computer systems 
and electronic typewriters are perpen- 
dicular magnetic recording (also 
called vertical recording, or VR), Ber- 
noulli technology, and the exciting 
but muddied world of sub-5i4-inch 
floppy disks. 

Perpendicular magnetic recording 
(PMR) is expected to increase the 
storage capacity of disk drives by re- 
aligning the magnetic material on the 
disk surface to achieve a higher den- 
sity of bits per inch on a disk. Ber- 
noulli technology is a noncontact 
method of recording data in which 
the read/write head flies in close 
proximity to the surface of the disk. 
This, in combination with other tech- 
niques, enables a floppy disk rotating 
at 1500 rpm (revolutions per minute) 
to perform very much like a Win- 
chester hard-disk drive. 


" Aflopalypse" Now 

The term “three-ring circus" 
doesn't adequately describe the ef- 
forts on the part of manufacturers to 
make smaller floppy-disk drives for 
lighter, more portable systems (see 
photo 1). А number of companies are 


now making or are about to make 
3-inch, 3“%-inch, and at least three 
different, incompatible 3%-inch 
floppy-disk-drive systems. The situa- 
tion is like a tag-team wrestling match 
with six teams jumping into the ring 
at once. Each team is fighting for a 
different design. Alliances between 
the teams have been made and 
broken. However, everyone in the 
contest is striving for the same objec- 
tive—to have a product with the 
prestigious and lucrative title of “In- 
dustry Standard" for the sub-5%-inch 
market. 

Previously, every disk-drive stan- 
dard has ultimately been decided by 
the marketplace and never by a com- 
mittee. The advantage of being the 
first drive maker to ship significant 
quantities of a sub-5%-inch floppy 
disk belongs to Sony, which makes a 
drive called the OA-D30V that stores 
437K bytes on a 3%-inch metal hub 
disk within a hard plastic cartridge. 
But an alliance of 19 companies has 
gone before the ANSI (American Na- 
tional Standards Institute) X3B8 
Committee advocating substantially 
different specifications from those of 
the Sony microfloppy disk. The 
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Sharp, Epson Atan, 7-1, And Commodore are trademarks of Sharp Corporation, 
Epson América Gorp.. Atari Б. Warner Communications Co.. Texas Instruments, and Commodore Corp. 


loosely knit alliance, re- 
ferring to itself as the 
Microfloppy Standards 
Committee, includes 
media makers Verbatim 
Corporation, BASF Sys- 
tems Corporation, Xidex, 
Brown Disc, Memorex, 
and Dennison Kybe Cor- 
poration, and drive 
makers Shugart Associ- 
ates Inc., Micro Periph- 
erals Inc. (MPI), Olivetti 
Peripheral Equipment, 
Luctor Corporation, and 
the Remex Division of the 
Ex-Cell-O Corporation. 

The Microfloppy Stan- 
dards Committee invited 
Sony and the 3-inch- 
drive advocates, Hitachi, 
Matsushita, and Maxell 
Corporation of America, 
to make technical presen- 
tations to the committee, 
which they did. General agreement 
was reached on the need for a floppy- 
disk drive with disks small enough to 
fit into a shirt pocket. Everyone at- 
tending the meeting also thought that 
a hard shell would be preferable to 
the standard vinyl floppy-disk jacket. 
However, the Hitachi/Matsushita/ 
Maxell group thought that the drive 
should be as small as possible, while 
the Microfloppy Standards Commit- 
tee preferred not to push the tech- 
nology, opting instead for the larger 
3V;-inch standard it considers more 
reliable. 

Amdek Corporation of Elk Grove 
Village, Illinois, is marketing the 
Hitachi/Matsushita/Maxell-type 
drive. Amdek is offering two of the 
3-inch drives as a unit with a total 
unformatted capacity of 1 megabyte. 
The unit is compatible with the 
514-іпсһ industry-standard format 
and became available for end users in 
December 1982. The suggested retail 
price of the Amdisk-3 Micro-Floppy- 
disk Cartridge system is $799 for the 
two-drive unit and cables if an addi- 
tional controller card is not required. 
Presently Amdek expects to have 
controller cards for the Apple II and 
III and IBM PC. 

Micro Peripherals Inc. introduced 
its model 301F 3-inch design at 
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Photo 1: “Тһе Incredible Shrinking Floppy-Disk Drive." The 
Tandon TM35 3Vi-inch microfloppy-disk drive is shown in com- 
parison with standard and half-height 8- and 5%-inch drives. 
Although occupying far less volume, the microfloppy has seven- 
eighths of the data storage capacity of the 54-inch drives and more 
than one-half of the capacity of the 8-inch drives. 


COMDEX. It was the first American 
firm to manufacture and market a 
3-inch drive and endorse the Hitachi/ 
Matsushita/Maxell standard. Its 
drive has a capacity of 250K (unfor- 
matted) bytes per side with a "flippy" 
feature enabling both sides to be used 
for data storage. The drive features a 
band-type head positioner to achieve 
a 3-ms (millisecond) track-to-track 


Sony and the 
Microfloppy Standards 
Committee disagreed 
on many points, 
including the preferred 
disk rotation rate. 


seek time and uses standard 5%-inch 
specifications such as 300-rpm rota- 
tion, 40 tps, 100 tpi, and a 250K-bit- 
per-second transfer rate. Disks are 
provided by Maxell TDK, and 
others. 

Sony and the Microfloppy Stan- 
dards Committee disagreed on many 
particulars. The most important is the 
committee's wish to make 3¥%-inch 
drives that are plug-compatible with 
standard 5%-inch drives so that de- 
signers can use standard controllers 


and users can run stan- 
dard software, thus keep- 
ing redesign costs to a 
minimum. 

Sony stuck by its 
600-rpm  disk-rotation 
rate, while the committee 
chose 300 rpm. Sony's 
argument for the faster 
rotation is that, on 
smaller drives, the inner- 
most tracks pass under 
the read/write head too 
slowly and the data- 
transfer rate is impaired. 
The committee says that 
the slower rotation it pro- 
poses will keep the data 
rate compatible with 
514-inch drives and that 
the high speed Sony ad- 
vocates would generate 
too much heat, causing 
reliability problems due 
to expansion and con- 
traction of the disks during use. 
Again for reasons of compatibility 
with extant 5%-inch drives, the com- 
mittee opted to widen the read/write 
window to allow more tracks without 
greater track density, recommending 
40 or 80 tracks per side (tps) on either 
one or both sides of the disk. Current- 
ly, the highest capacity in this format 
would be 1 megabyte of unformatted 
storage. 

Most of the physical dimensions of 
the standard suggested by the Micro- 
floppy Standards Committee are the 
same as those of the Sony drive. 
However, the medium used by Sony 
is nominally 580 oersteds, 100 micro- 
inches thick, while the committee's 
standard would use a medium of 650 
oersteds, 40 to 50 microinches thick. 
[Editor's note: Ап oersted is a unit of 
magnetic resistance used to quantify 
the performance of magnetic media. | 
Members of the committee say that 
Sony's medium is unique, but a 
number of companies, including 
some that are not members of the 
committee, are developing new media 
similar to that specified by the com- 
mittee. Although the committee 
agrees with Sony's use of hard-shell 
cases for the media, it wants to add 
further protection in the form of an 
automatic shutter that will open the 


ТЕК 2200 


MULTI-PURPOSE 
OSCILLOSCOPES 


THE PERFORMANCE/ 
PRICE STANDARD 


Tek's most successful 
scope series ever: At $1200-$1450, 
it's easy to see why! 


Wide-range verti- 
cal жинар 
Scale factors from 
100 Мам (10X 
probe) to 2 mV/div 
(1X probe). Accurate 
to “3%. Acor dc 
coupling. 


MHz bandwidth 


mV/div: extended 
sensitivity of 2 
mV/div al > 50 


In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes haverecorded the 
immediate popular appeal of 

the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 

offer ata surprisingly affordable 
price. 


There’s no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 6596. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
eliminated the need for a cooling fan. 


"Price F.O.B. Beaverton, OR. Price subject to change. 


Copyright (c)1982. Tektronix. Inc. All rights reserved. TTA-338 


Two high-sensitivity 
channels: dc to 60 


from 10 Vidiv to 20 


Delayed sweep 
measurements: 
Accurate to +3% 
with single time- 
base 2213; to 
1.596 with dual 
time-base 2215. 


Sweep speeds: 
from 0.5 s to 50 ns. 
To 5 ns/div with X10 
magnification. 


Tektronix 2211 


Yet performance is written all over 
the front panels. There’s the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


Probes included. 
High-performance, 
posilive attachment 
10-14 pF and 50 
MHz at the probe 
lip. 


Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; intemal, 
external and line 
sources: variable 
holdoft. 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 


For quantity purchases, please 
contact your local Tektronix sales 
representative. 


Order toll free: 
1-800-426-2200 
Extension 48 


In Oregon call collect: 
(503) 627-9000 Ext. 48 


Tektronix 


COMMIT TED TO EXCELLENCE 


head-access window when the disk is 
J inserted into the drive and close it 


when the disk is removed. 
SPE LLS WITH OUR The major backers of the Micro- 
floppy Standards Committee are 
Shugart and Verbatim, which expect 
СІ -C86 C COM PI LE R to have limited production quantities 


of drives and media available early in 
the third quarter of 1983. Industry 
analysts believe that 4 million sub- 
54-inch drives will be produced by 
all manufacturers in 1983. According 
to Malcolm Northrup, president of 
Verbatim, in a few years shipments of 
all sub-5%-inch systems may grow as 
large as 151 million units. 

Two years from now Toshiba Cor- 
poration of Tokyo expects to be in 

| production of its recently announced 
: X PMR 3%-inch 3-megabyte floppy- 
disk drive. Although a lot of develop- 
ment is left to be done, the company 
clearly hopes to get a jump on com- 
petitors by announcing its new tech- 
nology now. The drive's hard plastic 
cartridge with autoshutter contains a 
75-micron-thick polyester disk that is 
sputter-coated on both sides with a 
0.5-micron layer of cobalt chromium. 
The cartridge is 90 by 92 by 3 mm. 
The recording density will be 50,000 
bits per inch (bpi) at 144 tracks per 


Weave inch (tpi) d to 5500 bpi at 48 
inch (tpi) compared to pi a 

a spe | with tpi for conventional longitudinal data 

the СІ- C86 C Compiler, recording. This is 7 or 8 times the 


density of most longitudinal record- 


especially designed for use with: ing. The entire drive measures only 


100 by 130 by 40 mm. 


Ид 


T ud Ro EE in the 34-inch corner, two drop- 

• IBM Personal • Sirlus • Altos 8600 „ Columbia 1600 outs from the Microfloppy Standards 

е IBM Displaywrlter е МЕСАРС e Compupro 86/87 » And Many More Committee who submitted their own 

. - roposal to the X3B8 committee, 

СІ puts all the magic of C at your finger- елек Tabor and disk-maker 

tips with all of K&R, a full support library, Dysan, have recently been joined by 

8087 support and much more. Seagate Technology, which will 

4 | become a second source for Tabor 
Merlin would approve! dives 

4 | Tabor calls its 3%-іпсһ floppy-disk 

Disk and documentation $395. drive the Model TC 500 Drivette and 

Overseas airmail $20. says it’s the first in a family of drives 


with different capacities. The single- 
sided drive uses a soft vinyl jacket 
and records in either FM or MFM 
(frequency modulation or modified 
frequency modulation) on 80 tracks 

at a density of 140 tpi. When record- 
Telephone: (2OT) 530-0995 ing is in FM, the bit density is 4625 
ome ee bpi, and when in MFM, it is 9250 bpi. 
MS-DOS t a trademark of Мсн сезе Data transfer is 250K bits per second 


ІВМ is а trademark of International Business Кын 
DEC is о trodemark ot Digital Equipment Cor 


For further information, please contact: 


Computer Innovations, Inc. 
75 Pine Street 
Lincroft, New Jersey O7738 
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It does all this interactively. 

For instance, if you accidentally 
type ‘foreword; instead of forward, 
Apple Logo responds with "I dont 
know how to foreword.” 

There is no such thing as a mistake 
with Apple Logo, only logical state- 
ments telling you what needs to be 
done to make the program work. So 
the student programs the computer. 
Not the computer the student. 

And as you learn, Apple Logo 


We encourage it. learns with you. So whether youre a 

Because now the most powerful student of 5 or 55, youll always be 
educational language is availableon ^ challenged — but not overwhelmed. 
the Apple Personal Computer. Apple Logo runs on the Apple II 

Presenting Apple Logo. | with 64K. And it comes from 


Its not just a programming 
language for computers, but a 
learning language for people. 

Enough so that anyone, 
working with Apple Logo, 
can easily learn the program- 
ming principles once reserved | 
for college courses. 

Apple Logo encourages 
you to break problems into 
small steps, and then shows 
you how to make those steps 
automatic. 


Apple, the leading personal 

computer company in educa- 

tion—with the largest library 

of courseware at all levels. 
Apple Logo. It can make 

| getting to know a computer 

the most positive of learning 

experiences. 

Your kids will swear by it. 


The personal computer. 


apple 


For more information, call (800) 538-9696. Іп California, call (BOO) 662-9238. Or write: Apple Computer Іпс., 20525 Mariani Avenue, Cupertino, CA 95014. 
Apple? Logo is a product of Logo Computer Systems, Inc., 222 Brunswick Boulevard, Point-Claire, Quebec, Canada H9R1A6. 
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tridge enclosing the magnetic medium. 


(FM). The 1.625- by 4- by 5.5-inch 
drive weighs 1.6 pounds and records 
250K bytes (unformatted) per disk in 
FM and 500K bytes in MFM. The 
company, started in January 1982, is 
based in Westford, Massachusetts. 
Some units were in early evaluation 
in December, and volume production 
started in January of this year. 
According to Tabor, Seagate had 
previously agreed to make drives in 
the Sony format but decided not to 
whenSony would let it assemble only 
Sony components instead of making 
complete drives. Another problem 
was that Seagate thou8ht that double- 
sided versions of the Sony drive 
would be unstable. However, Sony 
can take some comfort from a 
$30-million contract with Hewlett- 
Packard for drives to be integrated 
into HP's systems. Hewlett-Packard 
has indicated that it chose the Sony 
system because it is already in pro- 
duction and that HP will support the 
Sony system as the standard. 
Another disk-drive manufacturer, 
Tandon Corporation, has recently in- 
troduced its TM35 Microline 3%-inch 
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Photo 2: The Tandon TM35-2 microfloppy-disk drive, which is compatible with standard 51-inch drive controllers, has a rigid car- 


P a 


microfloppy in two models (see photo 
2). The TM35-2 is compatible with 
the standard 5'4-inch interface, and 
the TM35-4 is compatible with the 
Sony OA-D30V microfloppy's inter- 
face, software, and disks, but it 
records data on both sides of its disk. 
Both models of the TM35 store 875K 
bytes using both sides of the disk. The 
TM35-4 has an average access time of 
70 ms, and the TM35-2, 100 ms. The 
devices measure 1% by 4 by 6% 
inches. The TM35-4 records 7610 bpi 
at 135 tpi and 70 tps, while the 
TM35-2 records 3617/7610 bpi, 135 
tpi, and 40 tps. The two models have 
an onboard Intel 8084 microprocessor 
to control spindle speed and head 
positioning, and a brushless direct- 
drive DC motor. Tandon is using the 
Sony-type disks for the drives and 
says that an automatic shutter is 
available for the rigid cartridge. 
Tandon says that it's not hedging 
bets, just providing products for dif- 
ferent markets. According to Tandon 
representative Al Erickson, Sony and 
Hewlett-Packard will be putting 
Sony-type drives into instruments 


and new office equipment that have 
nothing to do with the 514-inch-drive 
market. Tandon expects there will be 
more than one market and more than 
one application for both of these 
drive forms. In fact, Tandon with- 
drew from the standards committee 
because president Jugi Tandon felt 
that market acceptance will deter- 
mine the standard as it has done 
before. The company planned to 
deliver evaluation units in the first 
quarter of 1983 with high-volume 
production following later in the 
year. In large OEM (original-equip- 
ment-manufacturer) quantities, the 
TM35s will cost $200 to $250 each. 
Many companies don't seem ter- 
ribly worried about the eventual out- 
come in the sub-5%-inch market. 
Most express confidence that the 
standards they are backing will do 
well and add that, even if the market 
goes against them, it won't take them 
more than six months to a year to 
retool to meet the new demand. 
Even if the magnetic dust clears up 
tomorrow and one microfloppy-drive 
format emerges victorious, it will still 


Upgrade your existing 
S-100 system toDisc-LESS 
e "Ram-Disc 256" 
e "Rom-Disc" with 

CP/M 2.2 in ROM 
e All software included 


$1295.00 


Complete single-user 
DISC-LESS Board Set with 
CP/M 2.2 In ROM 
e 7-80A CPU (SBC-200) 
e 256K bank select RAM (XRAM III) 
e Single board controller handles 
four 5%” or 8" drives, any mix 
(Versafloppy Il) 
e "Ram-Disc 256" 
e "Rom-Disc" with 
CP/M 2.2 in ROM 
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networkcontrollerto existing 
S-100 systems and convert 
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e Broad band coax 


* 2 megabit /sec. 

e CSMA 

e (Guaranteed message service 
e CP/M compatible 
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e 5-100 single board design 


CP/M 3.0Single-User 
Board Set 
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e Versafloppy II 
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with documentation 
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*Systems with 256К RAM, 


$1295.00 
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DISC- LESS 
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to S-100 
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system 
performance 
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we guarantee 
satisfaction. 


TurbodosSingle-User 
Board Set 

e SBC-200 

e Bank select XRAM 111 64K 

e Versafloppy 11 

e Turbodos with documentation 


*1295.00 


Versafloppy ТІ 
Disc Controller 
e CP/M 3.0 bank select FREE 


Complete S-100 
DISC-LESS System 
e Low profile system design 
e CPU, 64K RAM, floppy controller 
e "Ram-Disc 256" 
e "Hom-Disc" with 
CP/M 2.2 in ROM 
e Qume Model 102 video terminal 
e Single 5%” or 8" floppy drive 
$4950.00 


Complete Disc-LEss Word 

Processing System 

e Full DiSC-LESS System 

e "Wordstar" in ROM 

e | etter-quality printer, 25cps. 
56999.00 


FORT LAUDERDALE. FL 33309 
1-800-327-5567 
IN FLORIDA CALL: 305-776-7177 


at Sonics "We are Technology" 


have an inherent problem. The stan- 
dard microfloppy-to-be may well be 
compatible with 5%-inch controllers 
and software, but incompatibility 
between the 3¥2-inch microfloppies 
апа 514-inch floppy disks will be ax- 
iomatic. 


Perpendicular Magnetic 
Recording 

Although a lot of room still exists 
to increase track densities and thus 
capacity, the limitations of conven- 


T ARE "e — $) 
Some would ( 
have you think 
that a matrix printer 
is a mere side dish that 
comes with your computer. 


Don't believe it. 


What you get out of your printer is what you get out 
of your computer. If your printer is small, slow, noisy 
or unreliable, your computer will be limited, sluggish, 


irritating, or inoperable. Just telling it like it is. 


That's why Infoscribe has come up with a gourmet 
line of multifunction matrix printers specifically for 


business and professional users. 


You can switch from high-speed data processing 
to business letters, at will; handle up to 16-inch- 
wide paper; make up їо five crisp carbons; gener- 
ate gorgeous graphics in up to eight colors; and 
enjoy truly elegant and incredibly quiet operation, 


day-in and day-out. 


Check the menu for the printer that meets your exact needs. 


tional recording techniques are begin- 
ning to be reached, and perpendi- 
cular, or vertical, magnetic recording 
seems a likely next step (see also "The 
Promise of Perpendicular Magnetic 
Recording" by Clark E. Johnson Jr., 
page 56). Іп media in use now, the 
magnetic particles are laid end to end 
along the direction of the media's 
tracks. PMR "stacks" the magnets 
side by side vertically. This not only 
increases the number of bits that can 
be stored in the same space, it reduces 


Soup to Nuts. 


Why go with the computer manufacturer's combo plate when the same 


money will let you buy Infoscribe, a la carte? 


Your favorite computer dealer or systems specialist will be delighted to arrange a 
demonstration for you. Or contact the matrix d“: Infoscribe, 2720 South Croddy Way, 
Santa Ana, California 92704, USA, Phone (714) 64-8595, Telex 692422. 


PRINT WITH INFOSCRIBE 
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Circle 210 on Inquiry card. 


the self-demagnetizing effect, which 
lessens as the length-to-thickness 
ratio of a magnet decreases. One way 
to keep a 'favorable length-to- 
thickness ratio is to decrease the 
thickness of the medium by develop- 
ing a thin-film disk. Unfortunately, 
although thin-film disks have been 
used in well-functioning prototypes 
many times, no one has been able to 
produce them economically апа 
reliably in large quantities. In the 
words of one industry observer, 
“thin-film media have been just 
around the corner for nine years, and 
they're still not here. Something tells 
me they never will be." 

Because PMR records the bits 
"into" the medium rather than along 
it, the length is determined by the 
thickness of the substrate. And, as 
density increases along the track, the 
length-to-thickness ratio is actually 
improved, so that the self-demag- 
netizing effect approaches zero. 
However, this does not mean that 
there are no problems with this 
technology. In the past, prominent 
industry analysts have expressed 
skepticism about the possibility of 
recording vertically, saying that 
recording takes place not vertically or 
horizontally but somewhere in be- 
tween. In fact, the greatest need in 
working with PMR is to find a 


| medium substrate that can be ver- 


tically oriented in a consistent pattern 
on the disk's surface. 

The best substrate candidate so far 
seems to be cobalt chromium, which 
can be deposited in hexagonal 
crystals on the disk's surface under 
carefully controlled conditions. The 
best method found so far for coating 
disks is vacuum sputtering, which, 
although slow, has been extensively 
perfected by the semiconductor in- 
dustry, which uses sputtering to coat 
silicon wafers. 

Vertimag Systems Corporation of 
Minneapolis, Minnesota, expects to 
start production of a 5У4-іпсһ floppy- 
disk drive using PMR in 1984. Al- 
ready demonstrated in prototype, its 
system will provide 5 megabytes of 
storage in a form compatible with the 
SA400 standard from Shugart. In 
fact, the drive will use Shugart's me- 
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If you use a Word 
Processor, you need 


СКАММАТІК 


Beyond Spelling Checking 


Grammatik can find over 15 
different kinds of common errors 
missed by simple spelling 
checkers alone, including 
punctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. Use 
Grammatik with Aspen Software's 
spelling checker Proofreader, 
featuring the Random House 
Dictionary, or with your current 
spelling checker for a complete 
document proofreading system. 


Read what the experts say: 


"The perfect complement to a 
spelling checker." 

Alan Miller, Interface Age, 5/82 
"A surprisingly fast and easy tool for 
analyzing writing style and 
punctuation." 

Bob Louden, InfoWorld, 12/81 
"Anyone involved with word 
processing in any way is encouraged 
to get this excellent program." 

А.А. Wicks, Computronics, 6/82 
"A dynamic tool for comprehensive 
editing beyond spelling corrections." 

Dona Z. Meilach, Interface Age, 5/82 
"A worthy and useful addition to your 
word processing software." 

Stephen Kimmel, Creative Computing. 6/82 
Works with CP/M®, 
IBM-PC®, TRS-80® 


Grammatik $75.00 
Proofreader $50.00 


Order directly from Aspen 
Software, or see your local dealer. 
Specify your computer system 
configuration when ordering! 
Visa, Mastercard accepted. 


Random House is a registered trademark of Random 
House, inc. Other registered trademarks: CP/M: Digital 
Research -- TRS-80: Tandy Corp. -- IBM: IBM -- 
Proofreader, Grammatik: Aspen Software Co. 


Aspen Software Co. 


P.O. Box 339-B Tijeras. NM 87059 
(505) 281-1634 
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chanical components апа Vertimag's 
own cobalt-chromium-sputtered 
disks. Data will be stored at 96 tpi, 
and up to 36,000 bpi will be recorded 
on the inner tracks using a form of 
MFM. According to Clark E. Johnson 
Jr., president of Vertimag, the drive 
will have a data transfer rate of 1.7 
megabits per second and will sell for 
less than $500 in OEM quantities. 


Flying with 
Bernoulli Technology 

Another company that's using in- 
novative techniques is Iomega Cor- 
poration of Ogden, Utah, which is 
making a 10-megabyte 8-inch floppy- 
disk drive, the Alpha 10, using Ber- 
noulli technology. With this tech- 
nique, founded on principles dis- 
covered 200 years ago by Swiss 
physicist Daniel Bernoulli, the head 
"flies" less than 10 microinches above 
the surface of the medium. The drive 
uses a large flat surface called the Ber- 
noulli plate that is positioned 0.005 
inch from the disk, which spins at 
1500 rpm. The spinning of the disk 
creates an airflow moving from the 
middle of the disk radially outward to 
its circumference. This lowers the air 
pressure and pulls the medium evenly 
toward the Bernoulli plate. A hole in 
the plate allows the medium to be ac- 
cessed by the read/write head, which 
is hydrodynamically mounted. The 
airflow ensures that the disk is reli- 
ably positioned and that it does not 
touch the plate. This noncontact ar- 
rangement means less wear and 
greater reliability than is normally 
found, for example, in Winchester 
hard-disk drives. In fact, Iomega says 
that its 8-inch floppy disk has 
reliability advantages over Win- 
chesters because the design of the 
head assembly causes contaminants 
to be flushed out of the system away 
from the read/write area and because 
the airflow cushion damps shock and 
vibration of the disk and read/write 
head configuration, resulting in less 
chance of head crashes. Because the 
head and disk are brought together 
by the Bernoulli effect, not by 
springs, any shock to the system will 
act to decouple them, thus avoiding a 
collision and resulting in a soft data 
error instead of a catastrophic failure. 


When the passing contaminant has 
cleared the area, the head and disk 
recouple. 

Because the system's compliance is 
in the disk itself, no gimbal arrange- 
ment is necessary for the arm and 
read/write head. In fact, the drive has 
only two moving parts, the rotary 
head actuator and the spindle motor. 

The Alpha 10 has a closed-loop 
embedded servomechanism in each 
track, allowing 300 tpi recording. The 
present bit density is 24,000 bpi using 
run-length-limited code, and Iomega 
is looking closely at the possibility of 
increasing that with PMR. Data is 
transferred at 1.13 megabytes per sec- 
ond. Production of the Alpha 10 
started in September 1982. Mean- 
while, Iomega is working on a 
5V4-inch drive called the Beta 5 that 
uses the same technology. The new 
drive will store 5 megabytes of for- 
matted data, and the disk will rotate 
at 1964 rpm. The Beta 5 will use 434 
tpi and 17,000 bpi and have a stan- 
dard (Winchester) data-transfer rate 
of 5 megabits per second. Iomega 
says that the Bournelli technology 
translates well to a smaller size. 
because smaller disks are easier to 
stabilize. Both the 5%-inch drive and 
the Alpha 10 use the industry- 
standard disk interface. 

Although Iomega is currently the 
only manufacturer shipping Bernoulli 
drives, the company believes Ber- 
noulli technology is the way of the 
future because of its inherent advan- 
tages of a cheap medium, Winchester- 
like performance and' capacity, and 
extreme simplicity of design. Second 
sources of the Alpha 10 are expected 
to be announced soon, and Iomega 
says that IBM and others are working 
on similar systems. . | 


High Capacity 
with Proven Technology 

Drivetec Inc., of San Jose, Califor- 
nia, founded by Herb Thompson, one 
of the founders of Shugart Associ- 
ates, is a company that believes in 
fine-tuning proven technology. The 
year-old company's first product, an- 
nounced in November 1982, is called 
the Drivetec 320 Superminifloppy 
and offers 3.33 megabytes of unfor- 
matted storage in а  half-height 
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5Y,-inch drive. The 
Drivetec 320 has a pro- 
prietary track-following 
embedded servo system 
that allows recording of 
192 tpi, and its linear 
recording density is ap- 
proximately 9908 bpi 
(see photo 3). A two- 
stepper system uses one 
stepper for large head 
movements and another 
for fine adjustments, so 
that the two recording 
heads can be moved in 
200-microinch іпсге- 
ments, The medium is a 
special preformatted 
50-microinch-thick oxide 
coating on a platter that 
allows much higher bit densities and 
track densities than conventional 
100-microinch-thick media. The drive 
has an onboard microprocessor, a 
brushless DC motor, and buffered 
track seek and is designed to be 
downward compatible with 48-tpi 
disks. Data is transferred at 500K bits 
per second. 

Drivetec expects to ship evaluation 
units in the first quarter of 1983, with 
manufacturing start-up scheduled бог! 
the second quarter. The Drivetec 320 
will cost less than $325 each in OEM 
quantities of 1000. 

Drivetec's Herb Thompson believes 
that long-term trends will be the fine 
tuning of established technologies. "I 
built the first floppy disk at IBM in 
1967," he says, "and it really hasn't 
changed a bit since then, except that 
performance has dramatically in- 
creased. It still has a long way to go, 
of course, but I don't want to argue 
with success. Why should I go off and 
start up with thin-film heads and ex- 
otic media when the chances of fail- 
ure are so high?" Thompson goes on 
to say that PMR is another buzzword 
like thin-film heads and bubble mem- 
ories. "I wouldnt hold my breath 
waiting for vertical recording because 
it requires thin-film heads and they're 
not cost-effective and І don't see them 
becoming so." He also doesn't think 
that cobalt chromium substrates will 
be the medium of the future unless 
there's a major breakthrough. "I saw 


80 March 1983 O BYTE Publications Inc 


Photo 3: Drivetec 320 Superminifloppy. Based on established 
technology, the Drivetec offers 3 megabytes of storage in a half- 
height 5%-inch drive. 


plated media 20 years ago; IBM's 
done a huge amount of research on 
them and threw them out. I wouldn't 
risk my company on anything less 
than proven technology." 


Half-Height Floppy Disks 
Tandon, Shugart, and Qume are 
now offering half-height 5У4-іпсһ 
floppy-disk drives, the form that is 
the most serious threat to micro- 
floppies in the portable, low-cost, 
and small-computer-systems mar- 


Specially formulated 
disks from Verbatim 
Corporation will be 
used by Apple 
Computer and Amlyn 
in new drives. 


kets. Shugart is producing two 
models, the SA455 and the SA465. 
The SA455 uses 48 tpi and stores 
250K or 500K bytes, while the $A465 
has a 500K-byte single-density and 
1-megabyte double-density capacity 
with 96 tpi (all unformatted). Both 
double-sided drives are compatible 
with the standard floppy-disk inter- 
face and, like other half-height 
drives, use brushless direct-drive DC 
motors that reduce the size of the 
drives by eliminating belts, pulleys, 
and bearings used with AC motors. 
Evaluation-model shipping was due 


in the fourth quarter of 
1982, with volume pro- 
duction to follow in the 
first quarter of 1983. In 
quantities of 5000, the 
SA455 is priced at $160 
and the SA465 at $195. 
Average access time is 
about 94 ms, and data- 
transfer rate is 125K or 
250K bits per second de- 
pending on whether 
single or dual density is 
used. 

Tandon's half-height 
5У4-іпсһ drive is offered 
in two versions, one 
costing $100, and, the 
other, a mechanism-only 
version, is $50 in very 
large OEM quantities. The TM50 uses 
double-density single-sided recording 
and 48 tpi to store 250K bytes in a 
5.75- by 1.625- by 8-inch package. 
Average access time is 267 ms. 

Qume's half-height 5¥%-inch drive 
offering is the Qumetrak 142, a 
double-sided 48-tpi drive that stores 
500K bytes unformatted. Its average 
access time is 175 ms. High-volume 
OEM prices are expected to be less 
than $150 each. 

NEC has introduced a half-height 
8-inch floppy-disk drive, the FD 
1165, with storage capacity of 1.6 
megabytes using double density and 
both sides of the disk. The FD 1165 is 
priced at $525 each for quantities of 
100; in quantities of 300 the cost is 
$395 each. 


Super Disks 

Specially formulated disks from 
Verbatim Corporation will be used in 
new drives from Apple Computer 
and Amlyn. The disks will have a 
50-microinch coating of cobalt- 
impregnated gamma iron oxide with 
a magnetic resistance of 625 oersteds 
instead of the standard 300 oersteds 
and will have a 17-year warranty. 
Apple will use the disks in two new 
full-sized drives, the Apple Unifile 
and the Apple Duofile. The Unifile 
will store 871K bytes formatted on 
62.5 tpi at 10,000 bpi. The Duofile 
will contain 1.7 megabytes format- 
ted. The Apple drives are designed 
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ГО Ports... all ona SINGLE S-100 BOARD! 


Advanced Digital is the leader in 
5-100 single board computers, Our 
attention to quality workmanship, 
our outstanding performance 
and proven reliability have made 
our SUPER QUAD “computer 

on a board” number one. 

Now SUPER QUAD? has been 
elected "Chairman of the Boards" 
in the expanding Multi- 
Processing marketplace. SUPER 
QUAD functions as the Bus Master 
and takes charge of many 
SUPER-SLAVE® processor boards. 

SUPER QUAD is so complete, 
it actually replaces the traditional 
4-board 5-100 computer and for 

only $875.00. 


= Registered Trademark of Digital Research Corp 
" Registered Trademark of Software 2000 Inc. 


Look at these features: 
e IEEE S-100 Standard 


e 7-80A CPU 


e 64K of Bank Select Memory as 
well as extended addressing 


e Double density floppy disk 
controller. Both 8" or 5-1/4” Disk 
Drives 


e 2 serial & 2 parallel /О ports 
(195-232 and intelligent hard 
disk interface). 


e 2K or 4K of monitor EPROM 


e Runs with CP/M®, MP/M® and 
turbo-DOS" 


# Нага Disk Controller for 
both 8" or 5-1/4" hard disk 

drives, only $500 retail. 

For more information, write or 

call: Sales Dept. 


e One year warranty. 
e Free copy of bios disk. 


Advanced Digital's SUPER- 
SLAVE processor boards are the 
ideal directors to work with the 
Chairman of the Boards and 
Turbo-DOS? operating system ina 
multi-user, multi-processor system. 
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Tallgrass Tech nologies presents a 
family of Winchester HardFiles and 
removable cartridge media that 
has set the Industry standard on 
performance and reliability. With 
integral tape backup and format- 
ted capacities from 6.25 Mb to 20 
Mb, Tallgrass has a HardFile to 
answer the most serious data 
management problems. 


Let Tallgrass introduce you to our 
family of Winchester subsystems 
and watch your personal compu- 
ter transform into a powerful data 
processing system. 


From $3095.00 suggested retail 
including integral backup. 


Tallgrass 
Technologies 


Corporation 


9207 Cody, Overland Park, Kansas 66214 
(913) 492-6002 

Available from COMPUTERLAND and 

other participating dealers. 


for the Apple III and for backup of 
the 5-megabyte Profile Winchester 
disk drive. The rigid jacket of the 
Verbatim disk will resist heat distor- 
tion up to 160 degrees F. 


Multicartridge Drives 

The Amlyn drive belongs to the 
multicartridge drive category. It uses 
five-disk Mini Pack cartridges, each 
storing 1.6 megabytes of unformatted 
data on one side using 170 tpi at 9500 
bpi and 154 tracks. The unformatted 
capacity of each cartridge will be 8 
megabytes, and the user will be able 
to remove one or all of the five 
54-inch disks at will. 

Another drive that uses multiple 
disks is the Mega-Mate, made by 
Mega-Data Computer Products Inc. 
of Overland Park, Kansas. The 
Mega-Mate contains an interchange- 
able 40-disk magazine that stores 5 
formatted megabytes on one side of 
all the disks. The magazine can be 
reversed to provide an additional 
5-megabyte capacity. The drive itself 
is priced at $695, and additional 
magazines are $70. 
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Conclusion 

The current revolution in data- 
storage technology poses an interest- 
ing problem for end users. On one 
hand, the size reduction and in- 
creased storage of the new microflop- 
pies offers several advantages to 
small-computer-system designers. 
Drives could be incorporated into a 
handier, less conspicuous area on a 
computer. Two microfloppies could, 
for example, be placed underneath a 
standard-sized keyboard. 

On the other hand, with the pro- 
liferation of different formats and 
data-storage technologies, end users 
could find themselves stuck with an 
orphan disk-drive system. And the 
subsequent lack of inexpensive media 
and support could become very ex- 
pensive. 

Although microfloppies and im- 
proved data-storage technologies will 
have their market, there is a simpler 
method for increasing the transport- 
ability and convenience of existing 
5%-іпсһ floppy disks. Just have АП 
the shirt makers agree upon a stan- 
dard 5%-inch pocket. № 


BYTE's Bugs 


Gremlins Gobble 
Up-Arrows 


It looks like gremlins have struck 
once again. This time they invaded 
the program listing in "High-Speed 
Pascal Text File I/O" by K. Brook 
Richan and James 5. Rosenvall 
(January 1983 BYTE, page 454). The 
program listing for FASTIODEMO 
(listing 1) should have up-arrows in 
several places but, unfortunately, 
doesn't. Anyone interested in obtain- 
ing a copy of the corrected listing 
may do so by sending a legal-size self- 
addressed envelope with $0.37 U.S. 
postage to: 


Pascal Listing 

Attn: Ms. Lisa Steiner 
BYTE 

РОВ 372 

Hancock, NH 03449 


Please allow 4 to 6 weeks for 


delivery.m 


You can't buy an S-100 


hard disk vete for less. 


5 MEGABYTES. 


$3,995 


That's the full price for the complete 


Decision I" computer. Including an 5-100, 


(IEEE-696) 14-slot motherboard, 64K 
of RAM, DMA floppy and hard disk con- 
trollers, a 5 Megabyte hard disk, a 200K 
floppy disk drive, one parallel and 

three serial ports. Plus, СР/М® 2.2 and 
Microsoft® BASIC-80. 


5 MEGABYTES, PLUS. 


$4,400 


For another $405, you double your floppy 
capacity to 400K. And, you get over 
$1,200 worth of applications software: 
WordStar® Correct-It" spelling checker, 
the LogiCalc" spreadsheet, and the 
Personal PEARL" relational data base 
manager. 


NOW, MULTI-USER. For an addi- 
tional $1,995, you get a package that 


allows you to add two more 
users to your system. Which 
makes the Decision | the lowest 

priced multi-user, multi-tasking system 
you can buy. The package adds an 
additional 192K of RAM, plus Micronix,™ 
Morrow's UNIX™-like operating system. 
TheOS includes a CP/M emulator which 
allows you to use CP/M software in a 
multi-user environment. 
BUY IT YOUR WAY. Single-user or 
multi-user/multi-tasking. Or, buy a 
single user system now and expand it later: 
No matter how you buy it, you cant 
buy more performance for less. 


MORROW NESIGNS 


MORROW DESIGNS [1600 McCormick St. O San Leandro, CA94577(1(415) 430-1970 
Word Star is a registered trademark of MicroPro, Inc, CP/Misa Personal PEARL ts a trademark of Relational Systems, Inc. 


registered trademark of Digital Research, Inc. 
Decision 1, Micronix, and Correct-It. are trademarks of Morrow 


Designs 
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UNIX is a trademark of Bell Laboratories, Inc. 
LogiCalc is a trademark of Software Products International 


Microsoft is a registered trademark of Microsoft Corporation 
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A decade ago, we introduced the world's 
first scientific pocket calculator and rendered 
the time-honored slide rule obsolete. 

Now we'reintroducing the HP-75 portable 
computer. And if press reaction is any indi- 
cation, history is about to repeat itself. 


As small as a book. As 
powerful as a personal. 


Desktop-computer power in a handsome 
26-ounce package. That's the HP-75. It’s just 
10 inches by 5 inches by 1% inches. 

But don't let the compactness fool you. 
Inside itsrugged case lies a 48K-byte, ROM- 
based operating system. With a comprehen- 
sive, 147-command instruction set that helps 
you write hard-working, memory-efficient 
BASIC programs. 


Plug-in ROM ports let you add up to three 
32K-byte software modules—modules that 
solve tough problems without sacrificing 
user memory. 

And that user memory gives you up to 
24K bytes of program and data storage. 

It all adds up. A fully loaded HP-75 is a 
168K-byte computing powerhouse in 
calculator clothing. 

Want more? A built-in magnetic card 
reader provides a convenient, inexpensive 
way to store and retrieve programs or data. 

The HP-755 typewriter-like keyboard 
means rapid, accurate entry of text or data. 
And when we say you can touch type on it, 
we mean you can touch type on it. 

Those keys, by the way, can be redefined 
with your favorite commands or programs. 
Up to 196 unique key combinations in all. 


Inurnediate, convenient access 
to your most frequently used 
programs. 

Thanks to the HP-75's multiple-file 


structure, programs, data and text can be 
named, simultaneously stored in memory, 
and programmed to interact with each other. 

Add continuous memory, and you've got 
acomputerthat's designed to solve problems 
on the go. Simply load your favorite files 
and enjoy immediate access to any or all of 
them. Thefiles are retained in memory until 
you decide to delete them— even when the 
machine is turned off. 


Time and appointments to keep 
you on schedule. 
The TIME key brings to display the day of 


the week, date and time to the nearest second. 
The APPOINTMENT feature reminds 


you— an hour from now or a year from now — 


of things you have to do. You can havea 
silent message on the display, any one of six 
alarms, or a combination of both. 

Even if the machine is turned off, it will 
"wake up" and alert you of an appointment. 
Or it will execute programs or control periph- 
erals according to predetermined schedules. 

In an environmental test, for instance, 
where readings are taken every half hour, 
the HP-75 can make sure its owner gets the 
weekend off. 


Software tailored to solve your 
specific problems. 


HP-75 software is now available in areas 
such as math, engineering, finance, and statis- 
tics. With spreadsheet analysis*on the way. 

Our plug-in math module? for instance, 
solves polynomial roots, evaluates integrals, 
and performs finite Fourier transforms. 

With our text-formatter module?* you'll 
compose memos, letters, and short documents 
virtually anywhere; then print them out 
when you return to your home or office. 

In addition, our third-party software 
program assures you of ever-expanding 
software variety. 

If you're a volume purchaser or OEM, 
give us a call. Wecan help you create custom 
HP-75 systems with special plug-in modules, 
magnetic cards, digital cassettes, апа key- 
board overlays. 


Peripherals for a total 
computing package. 


The HP-75 is equipped with the Hewlett- 
Packard Interface Loop, giving you a choice 
of 15 peripherals. (And that choice is 
expanding. The HP-75 can work simultane- 
ously with up to 30.) 

In a battery-powered briefcase system 
weighing about seven pounds, you might 
have the 24-character printer, digital cassette 
drive and acoustic modem*** 

A desktop system might include the 80- 
column impact printer, full-color graphics 
plotter, and 12-inch video monitor. 

And the HP-75 can "talk to" other 
computers, peripherals, and instruments 
with our HP-IB (IEEE-488)** RS-232*and 


Introducing the portable computer 
for professionals on the move. 


Hewlett-Packard’s new HP-75. 


GPIO interfaces. 

In summary, the HP-75 is the heart of an 
extremely versatile system, in addition to its 
stand-alone capabilities. | 


Manuals to make sure you get 
the most from your machine. 


Chock-full of examples and helpful hints, 
our owner's manual will get you up and 
running in short order. And it's organized to 
help you access the information you need 
to get on with the job at hand. 

A supplementary reference guide provides 
a concise summary of the computer's 
operating protocol and instruction set. 


The value you're looking for. 


What is the price of all this power in this 
compact package? $995**** A lot lessthan 
you might pay for a personal computer you 
can't take with you. 

See the HP-75 today. It's the smart choice 
for professionals on the move. 

For the authorized HP dealer or HP sales 
office nearest you, call TOLL-FREE 800-547- 
3400 (Oregon, Alaska, Hawaii: 503-758- 
1010). ТТУ users with hearing or speech 
impair ments, dial 503-758-5566. 


SERIES70 


SEHIESTO 
Proteswora'Catudators Portable Computers 


ЅЕПІЕ540 
HandhuldCpmouler$ 


ЗЕЯІЕЅВО Б 


SERIES 200 
Personal Technical Computers 


*Available May 1, 1983. 
** Available March 1, 1983. 
*** Call our toll-free number for availability. 
****Suggested retail price. May vary outside 
U.S. Peripherals and software not 
included. 
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HEWLETT 
PACKARD 


HP-75 SPECIFICATIONS 


Size and weight: 10" X5" X 147! 26 oz. 
48K-byte, ROM-based operating system: 

* 8-bit CMOS CPU * Multiple file structure in 
continuous memory * Instruction set: 52 
system commands, 43 BASIC commands, 41 
numeric functions, 7 string functions, 6 time- 
mode commands, 16 arithmetic/logical/ 


em 


relational operators 

Numeric precision: 

*» Real— 12 digits (+9.99999999999 x 10:493) 
» Short—5 digits (9.9999 x 10299) 

* Integer—5 digits (+99999) 
Time/appointments: 

• Perpetual clock/calendar * 12- or 24-hour 
format • Appointment control of command/ 


program execution 

Memor y: 

• User (RAM)— 16K bytes, expandable to 24K 
bytes • Operating system (ROM)—48K bytes 
„ Plug-in software (ВОМ) — up to 96K bytes 
(3 32K-byte modules) 

Typewriter-like QWERT Y keyboard: 

• 65 keys • 194 redefinable key combinations 


. "Hidden" numeric keypad 

Integral mass storage: hand-pulled card reader 
(1.3K bytes per card) 

Built-in interface: HP-IL; choice of 15 peripherals 
Power supply: 3 AA NiCad batteries (AC 
adapter/charger included) 

Liquid-crystal display: 32-character window 

on 96-character line PGO2308 276 P 


Optical-Memory Media 


How optical disks work, who makes them, 
and how much data they can hold. 


Laser videodisks and players have 
been commercially available for over 
five years, but the commercial use of 
this technology for storage of digital 
data has been delayed. Although 
building optical mass-storage drives 
is not a trivial exercise, perfecting and 
fabricating the optical media has 
proved to be an even more difficult 
task. Nevertheless, it appears likely 
that a variety of American, Euro- 
pean, and Japanese firms will present 
prototype optical-memory systems 
and media at computer and micro- 
graphics trade shows this spring, with 
"beta testing" (initial user tests) oc- 
curring by year-end. Commercial 
'availability finally seems to be at 
hand. 

lll now try to describe the com- 
position and performance character- 
istics of the various types of noneras- 
able optical-memory media that will 
most likely be used with the first- 
generation optical drives, and I'll in- 
dicate possible directions in which the 


About the Author 

Edward 5. Rothchild is а consultant and 
publisher of the Optical Memory Newsletter 
Including Interactive Videodisks. 
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Edward Rothchild 
Optical Memory Newsletter 
POB 14817, 

San Francisco, CA 94114 


industry can be expected to move as 
the second-generation drives and 
erasable media are introduced toward 
the end of the 1980s. 


Lack of Disk Standards 

Just as a wide variety of magnetic 
disk drives and media have been de- 
signed for different applications, per- 
formance characteristics, and price, 
so, too, a wide range of optical drives 
and media will eventually be avail- 
able. Unfortunately, the optical- 
recording community has made little 
movement to agree on standards for 
the infant industry. Recent meetings 
have not even been able to agree on 
the size of the center hole in the disk, 
let alone the disk’s composition, 
diameter, thickness, or performance. 
Every manufacturer is trying to posi- 
tion its product to become the de 
facto standard. 

Disks are being made now in 
12- and 14-inch diameters, with 8-, 
5У4-, 3-, and possibly 2-inch disks 
likely in the near future for use in 
small computers. Media for both the 
current least-capacity and greatest- 
Capacity systems are rectangular 
cards or slides, and some firms are 
offering experimental optical reel-to- 
reel tapes and cassettes for a variety 


of applications, large and small. 

The most important reasons for the 
delay in introduction of optical re- 
cording technology are problems 
with the stability, archivability (shelf 
life), data integrity, and producibility 
of the media themselves. No one 
knows for sure just which material or 
combination of materials will gain ac- 
ceptance in the marketplace. Many 
major computer companies planning 
to introduce optical media are hedg- 
ing their bets by developing several 
different types. 


Starting an Industry 

No one wants the optical-memory 
industry to suffer the embarrassing 
fiasco (and lawsuits) experienced by 
those firms trying to commercialize 
video tape for document storage and 
retrieval in the 1960s. Before any sig- 
nificant part of the computer-user 
community can be expected to trans- 
fer existing records or store new data 
on a new medium, that medium must 
be reliable and widely perceived to be 
50. 

The first generation of optical 
mass-storage devices will be based 
almost exclusively on lasers writing 
data by distorting thin metal films. In 
some systems, the laser burns holes in 


Because VT 100 users 
deserve more than just 
VT100 compatibility. 


THE CONCEPT DISPLAY TERMINAL 


VT100 compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard conformance...and VT100 compatibility is something else. 


Only from Human Designed Systems. 


A good news/great news story from Human 
Designed Systems. 


First the good news. The concept AVT display 
terminal gives you everything you need in an 
80/132-column ANSI/VT100-compatible display 
terminal. And at a very competitive price. 


Now the great news. The concept 
AVT display terminal provides an 
exciting, new set of capabilities that 
lets you do much more. Without 
changing the price. 


It starts with ANSI standard conform- 

ance, DEC software compatibility, and 
80/132-column capability, and extends that even 
further by offering eight pages of display 
memory to relieve the interactive user of the 
need to generate unnecessary hardcopy 
printouts and to provide the application 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text; by enabling users to 
permanently configure a terminal for their needs 
or applications; by providing functionality 


"Quantity 50. DEC and VT are trademarks of Digital Equipment Corporation. 


designed to improve the effectiveness of slow- 
speed applications; by enabling users to create 
true windows within display memory; by 
providing programmable function keys which 
transmit data and/or execute terminal 
commands; by providing up to three additional 
communications ports for connection to other 
peripherals and computers; by 
roviding flexible user networking 
unctionality for use in a wide range of © 
different applications, including 
multiple computer connections; and 
by doing much more. 


VT100 compatibility and ANSI 
standard conformance. Add it to the concept 
display terminal's 132-column performance, in 
ASCII or APL/ASCII models, with multiple 
computer capabilities, windowing, 
programmable function keys, multiple pages of 
memory, and much more, and you can see why 
Human Designed Systems has given terminals a 
new meaning...and that means true economy. 


human designed systems, inc. 
3440 Market Street, Philadelphia, РА 19104 
215-382-5000 Сігсіе 202 on inquiry card. 


Human Designed Systems. We're redefining terminal performance. 


Boston — (617) 329-3510; Chicago — (312) 825-2960; Dallas — (214) 696-8031; Delaware — іпіосоп: (302) 239-2942; Hawalli — Gray Associates: (808) 261-3751; Los Angeles 
|— (213) 410-9454; Northern New Jersey — Infocon: (201) 624-1372; New York City Area — Infocon: (212) 689-8833; New York State — Naco Electronics: Rochester. 
не 3-4490, Syracuse: (315) 699-2651: San Francisco — (415) 692-4184; Washington, DC — International Systems Marketing: (301) 279-5775; Australia — 1. О. Peripheries 


y. Limited: (02) 427 3555; Belgium — BELCOMP: 091/25 22 88; Canada — CAIL 


Modulsystem OY: 0-6926511; France — Walton: (1) 226.06.90; Singapore — DTS Si 
02/461 22 52; United Kingdom — Shandell Systems Lid.: 02407-2027; West 
DISTRIBUTORSHIP INQUIRIES INVITED. 


ystems: Toronto: (416) 362-1063; Denmark — ADCOM Dala Aps: 1-19 44 66; Finland — 
— 33-88-5656; Sweden — Айпоуо Data АВ: 08-37 25 15; Switzerland — Milek ag: 


ermany — COMKO Computersysiemges, mbH: 0221-48 30 51. 


the thin metal film; this process is 
called ablation. In other processes be- 
ing developed by 3M Company and 
France's Thomson-CSF, bubbles or 
blisters are raised by lasers. In still 
others, a phase change in the index of 
reflectivity is created without either 
ablating or blistering the thin metal 
film's surface. 

Regardless of which technique is 
used, the pattern of holes, bubbles, or 
marks in the medium surface causes 
the read-back laser beam to be 
deflected at specific intervals, thus 
reproducing the original binary bit 
pattern. The size or position of the 
hole, blister, of mark relative to its 
neighbors may also be used to encode 
binary information onto the medium. 


Tellurium-Based Media 

To date, over 70 percent of the 
research into materials for optical- 
memory media has concentrated on a 
rare nonmetallic element, tellurium, 
which resembles sulfur and selenium 
in chemical properties. 


Although 


tellurium is sometimes found native 
in white crystals, it is usually found 
alloyed with other elements. The 
chief reason for this is that pure 
tellurium oxidizes rapidly when іп 
contact with moisture. Tellurium is 
somewhat toxic (and gives workers in 
contact with it a bad case of body 
odor). Researchers, nevertheless, 
have concentrated on finding ways to 


prevent tellurium from oxidizing, 


such as by overcoating it, encap- 
sulating it, building bilayered, 
trilayered, or Philips’ Air-Sandwich 
structures, or alloying it with more 
stable elements such as selenium or 
arsenic. 

Tellurium has been favored pri- 
marily because of its low melting 
point (450°C) and high sensitivity. 
However, much optical-media re- 
search in recent years has concen- 
trated on finding viable alternatives 
to tellurium. Among these are silver 
halide and gold/platinum alloys. 
Tellurium has its champions as well 
as detractors; most systems to be 


ALF COPY SERVICE 


q FAST * RELIABLE * LOW COST 


If you produce software, ALF's disk copying service is the 
quick, convenient answer to your disk duplication needs. Most 
orders are shipped in less than a week. Every disk we copy is 
verified bit by bit and guaranteed 100% flawless. Standard 
formats include Apple ІІ (including nibble-copy proof and 
double-boot), Apple Ill, Atari, ІВМ, Osborne, and ТН5-80. 

Our "no frills" pricing means you don't have to buy extras 
you don't need — set-up charges are $10 to $25 per disk to be 
copied, copying charges аге 30$ to 40€ per side (minimum: 50 


copies). 


Of course, we have the frills too — including custom printing 
and packaging. Call us today for complete details. 


We also sell blank disks 
in bulk pack boxes of 100. 
All are 5%”, single sided, 
double density (except 
Nashua is single density), 
unlabeled, with hub ring. 
Add $7 per hundred for 
sleeves, $2.50 per hundred 
for shipping. 


3M $165/100 
CDC $165/100 
MEMOREX $165/100 
NASHUA $155/100 
VERBATIM $185/100 


ALF (303) 234-0871 1315F NELSON ST. DENVER, CO 80215 
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commercially tested this year will use 
tellurium or one of these alternatives. 
Firms that already have or are plan- 
ning to show tellurium-based optical- 
media products in 1983 include Con- 
trol Data Corporation (CDC), Fujit- 
su, Hitachi, Matsushita, Omex, 
Philips, RCA, Storage Technology, 
Toshiba, and Xerox. 


Japanese Optical-Memory Media 

Japanese-developed media lean 
heavily toward tellurium alloys, in- 
cluding tellurium suboxide, tel- 
lurium/carbon alloy, and tellurium/ 
copper alloy. Toshiba and 3M have 
been showing Toshiba's DF-2100 
(tellurium/carbon alloy medium) 
document-storage system at com- 
puter and micrographics shows for 
over a year. Toshiba claims a 40-year 
archival life for its medium. 

Matsushita, under the Panasonic 
label, has been showing prototype 
DRAW (direct-read-after-write) still- 
frame analog video recorders using 
diode lasers; they are able to store 
15,000 images on one side of an 
8-inch tellurium suboxide disk. 
Digital DRAW recorders are expected 
from Matsushita shortly, and Fujitsu 
is expected to use a tellurium/copper 
alloy in its high-end optical recording 
medium. 


Other Media 

Gold/platinum alloy optical media 
are being developed by the French 
firm Thomson-CSF in cooperation 
with the Optimem project in Xerox's 
Shugart Division. Silver halide is the 
metal used in the only optical 
medium now commercially available, 
Drexler Technology Corporation's 
Drexon. Kodak is quite far along in 
development of a polymer/dye 
binder optical medium that uses no 
thin metal film. 


Desired Characteristics 

Regardless of the materials used, 
optical media should have the follow- 
ing general characteristics: long-term 
archival storage ability, high absorp- 
tivity at the recording wavelength, 
low writing energy, low manufactur- 
ing cost, high signal-to-noise ratio, 
good hole- (or bubble- or mark-) 
forming characteristics, low thermal 
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For HHC system tailored to your specific application conthct System House/OEM: 
Impact egy Group, Inc. 


American Medical Instruments 
Albany, СА 
415-525-1113 
Г Field Data 
Simi Valley, CA 
805-522-9629 


QUASAR 


< ЧеРСАТ (hod, "123 


СЕБЕ БЕГІС ЕЕКГІСІН | ез | 
раро 


| = D | : HEEL 


Computer Applícations 


Aurora, CO 


303-696-1864 


Salisbury, № 
704-637-6183 


Pentagon Industries, Inc. — System Exposure 


Chicago, IL 
312-867-9200 


Dunedin, FL 
813-736-5154 


in 


One picture is worth 
a thousand numbers. 
Introducing the new wide-tape Quasar* 4-Color 


Plotter, driven by the portable with the speed and 
power of a desktop computer. 


Coupled with the sophisticated Quasar Hand-Held 
Computer, this advanced, 80-character plotter turns 
dry statistics into dramatic graphics anytime. any- 
where. Makes analysis easier, presentations more 
exciting. 

The Quasar HHC is actually a desktop computer 
you can take with you. Its heart is a fast, powerful 
6502 microprocessor, with powerful programming 
languages— Microsoft BASIC, SnapBASIC and 
SnapFORTH, and high-memory capacity of up to 
BKB RAM and 16KB ROM internal, expandable with 
external Memory Modules and ROM's ог EPROM's in 
capsules. Operates on rechargeable NiCad batteries 
and retains data with power off. 


The Quasar mainframe has a complete range of 
intelligent peripherals including a new 40-Character 
Printer, Telephone Modem Cassette Interface, 
RS232 Interface, Color TV Adaptor, [О Adaptor that 
works with up to 6 peripherals. 

That means the Quasar HHC system can be your 
personal computer and database .or portable terminal 
that interacts with a large, central computer, or sup- 
plementary system to host computers for data retriev- 
al, collection and transfer. 

An expanding array of snap-in software includes 
modelling programs for "what if^ alternatives. pro- 
grams for time-billing professionals, financial calcula: 
tions, and many others for scientific, engineering. 
marketing and business applications. 

For a complete information kit, write Quasar HHC 
Dept., or use Reader Service Card. 


FILIIS 


Portable Computer Systems 


Pictorial Publishers, Inc. 
| Indianapolis, IN 
Systems 7, Inc 317-872-7220 


Houston, TX Quasar HHC Distributor: 
713-468-4394 interNet 


Agent Computer Services, Inc San Francisco, CA 


Columbia City, IN 0-227-425 
219-422-6552 rid 2 "i 


QUASAR COMPANY, Division of Matsushita Electric Corporation of America, 9401 West Grand Avenue, Franklin Park, IL 60131 (312) 451-1200 


conductivity, and, preferably, a 
manufacturing process free of toxic 
substances. 


Erasable Reusable Media 
Originally, optical media's lack of 
erasability was considered by many 
to be a shortcoming. However, more 
recent thought has recognized that for 
most applications it is not desirable 
that optical media be erasable. This is 
because optical media will occupy a 
different place in the memory hierar- 
chy than most magnetic media and 
will be preferred for archival and 
massive data-collection jobs where 
there is more need to preserve the in- 
formation than to erase and update it. 
Because optical media typically 
contain up to 100 times the storage 
capacity of the same size magnetic 
media, they provide storage at a 
small fraction of the cost per user- 
byte for magnetic media. Optical 
media in systems to be shown this 
year range in capacity from 1% to 4 
gigabytes (a gigabyte is 1024 mega- 
bytes). Being able to erase and reuse 


YOU SPENT $4 
A PERSONAL C 


FOR ANOTHER $12.50, YOU CAN 
GET YOUR MONEY $ WORTH. 


A lot of business people 
aren't realizing the full poten- 
tialoftheirper- ng 
sonal computers. 
Because they 
haven't realized 
how much 
more their 
computers 
are capable 


of. 
LIST 
can help. 
LIST is the first publica- 
tion that puts software first. 
It contains articles by 


-e 


an optical disk is not an economic 
consideration as it is with more ex- 
pensive magnetic disks. Far more im- 
portant than erasability is the conve- 
nience of removing optical disks and 
their much longer life in an archive; 
one need not rerecord optical disks 
every two to three years. 


Erasable vs. Nonerasable Media 

With the luxury of so much storage 
space available, many computer 
scientists feel that rather than erase 
data on optical disks, it is preferable 
merely to put a disabling code in each 
obsolete data sector with a pointer to 
updated information. Thus, if an 
audit trail must be done to find out 
how an answer was constructed, the 
original data will not have been 
obliterated. 

Nevertheless, erasability would 
definitely be desirable in some ap- 
plications, and research organizations 
around the world are increasing their 
efforts to identify the best techniques 
for achieving erasable and reusable 
optical media. Laboratory experi- 


4.000 ON 
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some ofthe most respected 
names in the computer field. 
Written to help you get the 
most out of your personal 


ments have offered encouraging re- 
sults, and commercial availability can 
be expected around 1986, at which 
time optical media can be expected to 
seriously affect magnetic media sales. 
Until then, optical media will comple- 
ment rather than compete with mag- 
netic media. The storage media most 
likely to be hurt by optical media in 
the near term are reel-to-reel mag- 
netic tape and microfiche for archival 
data and document storage. 

A variety of approaches to eras- 
ability are being tested in labora- 
tories. Dr. Alan Bell, now with IBM's 
Research Laboratories in San Jose, 
California, described the state-of-the- 
art thinking on the subject in the 
March/April 1982 issue of Optical 
Memory Newsletter, and he conclud- 
ed that recent developments in the 
U.S. and Japan in magneto-optic 
materials using encapsulated trilayer 
structures now look more promising 
for erasability than they did in the 
1970s when phase changes were 
caused by using amorphous semicon- 
ductors that recorded at one 


industry, operating system 
and hardware. 

LIST 15 sold at leading 
computer stores and book- 
stores. Or, you can phone 
our toll-free number, and 
receive a copy by mail. ‘The 
price, exclusive of postage 
and handling, is $12.50, 
(VISA and MasterCard 
accepted). 

Which is a pretty small 
price to pay for something 
that can maximize a much 


computer. larger investment. 
What's LIST is published by 
TIST се Redgate Publishing Company, 
руэн ап affiliate of E F. Hutton. 
LIST b 
= je LIST 
hensi — a | The Software R Book 
comprehensive guide to — ke mem, ^ne e Reso тсе Воо 
over 3,000 personal com- f Personal Computer Users 
puter programs, conveniet | 800 821 “11010 
indexed by application, Ext. 1110 


(С) 1983 Redgate Publishing Company, Vero Beach, FL. Allrights reserved. 
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MultiMode Printer 
Offers Flexibility 


The" Beautiful" Font 
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. At a Sensible Price—$1,995 (Qty. 1) 


"Flexibility" means instantaneous call up of any of this trend- 
setting machine's many features whether for word processing, 
data processing, graphics or forms generation. Using either of the 
two built in interfaces, an external keyboard or downloading 
from your computer, you can program the Qantex Model 7030 to 
do more. 


Compare the ''Beauty'' of our printed letters for the word process- 
ing fonts which include Cubic, Trend, Spokesman, Courier, Italics, 
Script, OCR-A, APL, Scientific plus downloaded fonts from your 
computer. Draft copy modes include 8 resident fonts — U.S., 
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and 
Danish. 


Other features include high resolution graphics — 144 x 144, 
single pass and double pass word processing, and 180 cps data 
processing modes and user defined formats. 

Operator initiated, the MultiMode printer provides a complete 
printed status report of operating parameters and diagnostics. 


For more information, or a demo, call us about the new Qantex 
Model 7030 MultiMode Printer. 


Qantex Division of North Atlantic 


60 Plant Avenue, Hauppauge, NY 11788 
(516) 582-6060 (800) 645-5292 


* Registered Trademark of North Atlantic Industries 


temperature and erased at another. 

Robert McFarlane of North Ameri- 
can Philips Laboratories predicts that 
reversible media are three to five 
years away; magneto-optics will 
probably be developed first, especial- 
ly by Matsushita and Hitachi in 
Japan, and phase-change erasable 
techniques will be less likely. Philips 
has published very little about its 
reversible-media research. 

This, however, is not the unani- 
mous view; Edward LaBudde, general 
manager of Burroughs’ optical re- 
cording program, sees amorphous-to- 
crystalline phase transition as the 
most promising technique. Despite 
heavy work in magneto-optics by the 
Japanese as well as Xerox and IBM, 
LaBudde doubts that the contrast and 
signal-to-noise ratio will be sufficient 
for most applications. Burroughs is 
not concentrating much effort on re- 
versible media now. Compared with 
the problems in perfecting erasable 
media, developing nonerasable media 
seems trivial. 
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Error Rates 

Corrected BERs (bit error rates) 
satisfactory to both the mainframe 
computer and micrographics indus- 
tries seem to have been attained 
within the past year. However, it is 
necessary to link discussion of the 
BER with each application, taking 
into account the seriousness of an 
error versus the cost of correcting it. 
Although magnetic media for main- 
frame data applications have cor- 
rected (or "hard") BERs of 1 in 1013, 
not all magnetic media require it; 
floppy disks typically have a cor- 
rected BER of 1 in 10*. For document- 
storage applications, where images 
rather than digital data are recorded, 
a corrected BER of 1 in 10* is more 
than adequate. An error in that range 
will show up as a tiny black speck on 
a high-resolution image. 

Typically the "raw" (uncorrected) 
BER of optical media is 1 in 10% New 
techniques in EDAC (error detection 
and correction) codes bring the un- 
corrected user BER up to 1 in 10” but 


require from 10 to 50 percent of the 
disk's total capacity to do so. The 
most dramatic breakthrough іп 
EDAC is from Storage Technology 
Corporation (STC), which claims 
corrected BER of 1 in 10? with 
overhead of only 20 to 30 percent of 
the disk's capacity while leaving users 
with a 4-gigabyte capacity on one 
side of a 14-inch tellurium-based 
multilayer disk. 


Data Transfer Rates 

Burroughs and STC are develop- 
ing 14-inch disks for high-end, 
sophisticated mainframe applica- 
tions, but not all optical memory 
systems will be used with main- 
frames. Most optical-memory drives 
and media will be sought by the mid- 
range and low-end of the market for 
use with minicomputers and micro- 
computers for both digital data and 
office automation applications. The 
capacity of the first-generation disks 
will typically be 1 to 2 gigabytes; the 
disks and drives will be much less ex- 
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Personal Portable Compute 


DIVISION OF Non-Linear Systems, Inc. 533 Stevens Avenue, Solana Beach, СА 92075 U.S.A. (619) 755-1134 


IF YOUR DATA'S WORTH 
REMEMBERING, IT'S 


WORTH PROTECTING. 


POWERMAKER 
MICRO UPS 


A split-second blackout or a sudden voltage 
sag can shut down your small business computer, 
completely wiping out critical data. Inventories, 
payrolls, receivables — whatever is inthe mem- 
ory may be lost instantly. 

Although this type of data is just as important 
to a small business as it is to a large corporation, 
blackout protection has always been far too 
costly for small business applications. But now 
there is the Powermaker Micro UPS, an inexpen- 
sive standby power source specifically designed 
for small business computers. 

This new rechargeable power system pro- 
vides up to 35 minutes of steady sine-wave 
power, enabling even the most sensitive small 
computers to ride through blackouts and voltage 
sags completely unaffected. 

Why sine-wave power? Because square- 
wave power impairs the performance of many 
printers, viewing screens and timing circuits. 
Powermaker produces a sine wave that exactly 
matches the wave shape of commercial power, 


SOLUTIONS TO POWER PROBLEMS" 
Circle 495 on inquiry card. " 


ensuring compatibility with any computer 
system. 

In addition to providinghighly reliable 
blackout and brownout protection, Powermaker 
also protects against electrical noise, one of the 
major causes of computer errors and system mal- 
function. Powermaker is portable, completely 
automatic, maintenance free and plugs into any 
standard 120V outlet. 

No matter how small your computer, your 
datais worth remem- == | ишш mno cms cmm we == 


bering. Protect it TOPAZ; 9192 TOPAZ WAY 
Mm в ! SAN DIEGO, CA 92123-1165 
Ромеа РНОМЕ: (619) 279-0831 

| Е TWX: (910) 335-1526 


For complete 
information about | D Please send me complete 
the new Topaz | information about Powermaker® 
Powermaker Micro 8 O Please have a representative 
| call me. 


UPS, please fill 


out this coupon or 1 
call us. 


| Name 

| Title 
Company 
Address n 
ГОУ — State 


- Zip. | .. Phone. 
| 11 


pensive than the high-capacity, high- 
performance systems designed for 


mainframe environments. Burroughs’ 

We Scout Out medium will handle transfer rates of 
12 million bps (bits per second); 

STC’s will handle 24 million bps. The 

e est U e medium being jointly developed by 

Ф Control Data and Philips for mid- 


range office automation jobs handles 


THE PURCHASING AGENT is your computer buying company. 5 million bps. 
We negotiate the purchase of millions of dollars of hardware and software 
he best prices each year. Our in wer gives you more hardware . . 
о Ves en IO NIE ae Optical Media Costs 
and software for your money. Our fee is 2596 of what we save you off list price. Wh Л] emedi "UM 
By participating in the savings, we share a common goal — to save you money. at ууш optica шеша көз S ost 
Call us for your price on any product not listed. All prices shown manufacturers predict that within a 
include our fee. year 1- to 2-gigabyte disks will sell to 
end users for about $150; 2- to 4-giga- 
COMPUTERS IBMPersonalcomp. CALL PRINTERS ыр 5150; ББ 
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Alspa АС1-2/55 2,320 Diablo 630 АРІ 1825  Diablo630, daisy 2.050 | 
Altos 8000-10 5,850 МЕС 3550 1920 IDS Prism 132all options 1,430 By the end of the decade, when yields 
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System 1 4,95 — Vector 3005 5,495 bit down on paper, or around 15 
Eagle 11 2,350 Victor CALL Call for prices on all your | : 
Eagle 1600 5,420 Zenith 100 22%, OFF software needs. A market-research study offered 


for sale by Rothchild Consultants 
predicts that in 1986 erasable media 
EXPORT SERVICES AVAILABLE. would cost a premium of 50 percent 
We are agents for overseas computer dealers and distributors. over nonerasable disks, dropping to a 
INTERNATIONAL TELEX 470851 25 percent premium by 1990, when 
they should capture 40 percent of the 
optical-disk market. 


Mastercard, VISA at 396 handling fee. Prices subject to change without notice. Minimum fee $150. 


On The Frontier of High Technology and Value. 
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PURCHASING 
AGENT 


1635 School Street 
Moraga, CA 94556 


Call Toll Free 
800-227-2288 
In California 
(415) 376-9020 


Ease of Handling 

Ease of handling is one of the 
strongest arguments in favor of op- 
tical disks over magnetic media. Al- 
though most optical-media develop- 
ers now favor encapsulating their 
disks in protective overcoats or car- 
tridges, all optical media are remov- 
able from the drive, unlike most high- 
capacity magnetic disks. Further- 
more, the optical disks are much less 
susceptible to being damaged by heat 
or humidity, and neither fingerprints 
nor magnetic fields can affect optical 
disks. 

Their ease of handling makes it 
possible to develop automatic disk- 
changing mechanisms (similar to 
ОЕ = <4 | jukeboxes) for optical disks. The 
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INCREASE 


YOUR PRODUCTIVITY 


WITH OUR WORD 


/ ». PROCESSING KEYBOARD 


FOR THE IBM PC. 


We improved the keyboard and added some features 
to make your keyboard more "finger friendly". 


* Left hand SHIFT key properly Nh 

e Lighted indicators on: 
CAPS LOCK key, NUMERAL LOCK key 

© RETURN key In standard typewriter position. 

è ENTER key next to ten key pad for adding machine like 
data entry. 

e Sculptured key tops with "finger homing” position on: 
F, J, and 5 key of the ten key pad. 


From the design of the case to colors of the keys, to the 
plug on the cable, the keyboard Is 100% IBM compatible. 
This keyboard Is the most productive way you will ever 
spend 5199. 


30 DAY SATISFACTION GUARANTEE 

We are so sure you will ПКе this keyboard we will give 
you 30 days of use to be sure. If you are not completely 
| Ssatisfled return it for a full refund Including freight. 


TO ORDER BY MAIL SEND: 

—quantity desired @ 5199 each. 

—your name and shipping address 

—daytime phone number 

—add $5 for UPS 2 day а! service 

— California residents add 511.94 sales tax. 

—Company check or credit card and expiry date. 
[Personal checks take 18 days to clear] 


TO ORDER BY PHONE: 

Іт California (805) 482-9829 

Outside California Toll Free (800) 821-4479 
Dealer Inquiries Invited 


QUBIE' 

DISTRIBUTING 
European Inquiries: 4809 Calle Alto 
үшар aaa Rd. Camarillo, CA 93010 


B70-BB99 


The Qume SPRINT 11 PLUS. is the new stan- 
dard of quality for professional, letter-perfect 
daisy wheel printing. And for just $1776, 
you can have it for your personal or desk- 
top computer. It comes complete witha $ as 
Qume Connection interface module to fit — 9 5 
popular computers from IBM, Radio Shack, 
Commodore, Xerox, Hewlett Packard, North 
Star and many others. Its 96-character daisy wheel 
delivers letter-quality text at a steady 40 cps. And 


» with an average of 5,500 trouble-free hours 
& (З years typical use) between maintenance, 
the SPRINT 11 PLUS is unmatched in 
EB reliability. Oume quality is the choice of 
| sophisticated, professional users. At $1776, 
WP there's no reason for you to settle for any- 
thing less. Make the Qume Connection by 
calling one of our authorized distributors. 
Or write Qume, 2350 Qume Drive, 
San Jose, California 95131. 


Our new | "a | 
SPRINT 11 PLUS. | 2 Ciume | 
fits every computer. 


$1776. 


Abacus Data Services 
(416) 677-9555 Ontario 
Anacomp 

(213) 516-7480 CA 

(206) 641-4990 WA 

(206) BB1-1113 WA 

(509) 624-1308 WA 

(800) 426-6244 Outside WA 
Anthem Systems 

(415) 342-9182 CA 

Audio Visual Services 
(713)659-1111 TX 

(800) 392-7770 TX Only 
Bohllg and Associates 
(612) 922-7011 MN 

Butler Associates 

(203) 653-7158 CT 

(617) 964-5270 MA 

Byte Industries 

(BOO) 972-5948 CA Only 
(800) 227-2070 OutsideCA 
C &G Distributors, tnc. 
(513) 435-4340 OH 

(800) 245-1084 Outside OH 
(412) 366-5056 PA 

(800) 245-1084 Outside PA 
D. J. Carlyle Corp. 

(213) 277-4562 CA 

(714) 640-0355 CA 

(415) 254-9550 CA 

(808) 531-5136 HI 

(312) 975-1500 IL 

(201) 780-0802 NJ 

(214) 458-OF 88 TX 

(713) 530-4980 TX 
Computer Martoi N.J. 
(201) 283-0600 NJ 
Computermax Corp. 

(505) 883-0048 AZ 

(602) 997-8900 AZ 

(303) 773-1169 CA 

(904) 878-4121 FL 

(404) 458-6500 GA 
(704)542-0091 NC 

(512) 654-4711 TX 
Datamex Lid. 

(613) 224-1391 Ontario 
(416) 781-9135 Ontario 
(514) 481-1116 Quebec 
(604)684-8625 Vancouver 


DataSystems Marketing 
(602) 833-0061 AZ 
(916) 891-8358 CA 
(714) 540-2312 CA 
(209)237-8577 СА 
(213) 344-7097 CA 
(213) 641-2050 СА 
(415) 941-0240CA 
(213) 796-2562 СА 
(213) 796-2631 СА 
(714) 560-9222 СА 
(213) 344-7097 СА 
(303) 371-4140 СА 
(303) 694-1710 СА 
(313) 254-2830 МІ 
(406) 586-1511 МТ 
(603) 673-0765 NH 
(505) 294-1531 NM 
(503)641-2469 OR 
(412) 486-2676 РА 
(214) 960-1604 TX 
(713) 789-0803 TX 
(801) 292-6666 UT 
(206) 575-8123 УУА 


Datatech Systems, Ltd. 
(403) 483-3947 Alberta 
(416) 255-9351 Ontario 
(604)765-7781 Victoria 
DataTechnology Industries 
(415) 638-1206 CA 
(910) 366-2072 (TWX) 
Data Terminal Mart 
(403)270-3737 Alberta 
(403) 420-1755 Alberta 
(604)872-8482 B.C. 
(902) 469-3782 NovaScotia 
(416) 495-2001 Ontario 
(416) 677-0184 Ontario 
(613) 729-5196 Ontario 
(416) 245-4780 Ontario 
(514) 288-1555 Quebec 
Equipment Resources 
(404) 995-0313 GA 
(901)794-4635 TN 
General Electric 

(205) 479-6547 AL 
(602) 278-B515 AZ 
(714) 231-0309 CA 
(415) 436-9260 CA 
(203) 628-9638 CT 
(202) 737-6211 DC 
(305)921-0169 FL 
(904) 751-0615 FL 
(305) 904-7723 FL 
(404) 452-4913GA 
(404) 452-4919 СА 
(219) 933-4500 JL 
(217) 424-8495 IL 
(312) 780-2994 IL 
(812) 473-6161 IN 
(317) 241-9330 IN 

(218) 933-4500 IN 
(319) 285-7501 IA 
(502)452-3311 KY 
(301) 332-4710 MD 
(617) 938-1920 МА 
(800) 343-4411 МА 
(612) 522-4396 MN 
(816) 231-8362 MO 
(314) 993-0537 MO 
(201) 227-7900 NJ 
(609) 488-0244 NJ 


(716)876-1200 NY 
(201) 227-7900 NY 
(518) 385-4888 NY 
(704)525-3011 МС 
(513) 874-8512 ОН 
(216)441-6111 ОН 

(503) 221-5095 ОН 
(901) 527-3709 TN 
(214) 243-1106 TX 

(713) 672-3575 TX 
(801) 973-2253 UT 


Gentry and Associates 
(205) 534-9771 AL 
(305) 791-8405 FL 
(305) 859-7450 FL 
(813) 886-0720 FL 
(404) 998-2829 GA 
(504)367-3975LA 
(919) 227-3639 NC 
(803) 772-6876 SC 
(901) 358-8629 TN 
(615)977-0282 TN 


Intand Associates 
(913) 764-7977 KS 


InterACT Computer Systems 
(305) 331-7117 FL 

(404) 953-8213 GA 

(704) 254-1949 NC 

(704) 552-7502 NC 

(919) 275-3305 NC 

(919) 876-6379 NC 


Manchester Electronics 
(800) 342-1382 CT 


MicroAmerica 

(800) 421-1485CA 

(800) 262-4212 CA 

(617) 431-7660 MA Only 
(ВОО) 343-4411 Outside МА 
(BOO) 527-3261 OutsideTX 
(BOO) 442-5847 TX Only 


Micro Computers 
of New Orleans 
(504)885-5883LA 


Nat'l. Computer Syndicate 
(312) 459-6400 IL 


Pac. Mountain States Corp. 
(213) 989-6113 CA 

PAR Associates 

(602) 243-4267 AZ 

(303) 371-4140 CA 

(801) 292-8145 UT 


Pioneer Electronics 
(205) 837-9300 AL 
(305) 859-3600 FL 
(305) 771-7520 FL 
(404) 448-1711 GA 
(301) 948-0710 MD 
(919) 273-4441NC 
(215) 674-4000 PA 


Pioneer Std. Electronics 
(312) 437-9680 IL 
(317) 849-7300 IN 
(313) 525-1800 MI 
(612) 935-5444 MN 
(216) 587-3600 OH 
(513) 236-9900 OH 
(412) 782-2300 PA 
(512) 835-4000TX 
(214)386-7300 TX 
(713)988-5555 TX 


Schweber 

(205) 882-2200 AL 
(213) 999-4702 CA 
(213) 537-4321 CA 
(916) 929-9732 CA 
(408) 496-0200 CA 
(203) 792-3500 CT 
(305) 331-7117 FL 
(305) 927-0511 FL 
(404) 449-9170 GA 
(312) 364-3750 IL 
(319) 373-1417 1A 
(301)840-5900 MD 
(617) 275-5100 MA 
(313) 525-B100 MI 
(612) 941-5280 MN 
(201) 227-7880 NJ 
(716)424-2222 NY 
(516) 334-7474 NY 
(216) 464-2970 OH 
(513) 439-1800 OH 
(918) 622-8000 OK 
(215) 441-0600 PA 
(412) 782-1600 PA 
(512) 458-8253 TX 
(214) 661-5010 TX 
(713) 784-3600TX 
(414)784-9020 WI 


Tek Aids Industries Inc. 
(312) 870-7400 IL 
(512) 835-9518 TX 


Terminal Rentals, Inc. 
(602)258-4466 AZ 
(213) 637-3413 CA 
(714) 235-9268 CA 
(415) 956-4821 CA 
(408) 292-9915 CA 
(714)832-2414 CA 
Terminals Unlimited 
(800) 336-0423 
(800) 572-0164 VA 
(703) 237-8666 VA 


Unico 

(512) 451-0251 TX 
Victor Electronics 

(617) 481-4010 MA 
Western N.Y. Computer 
(716) 381-4120 NY 

2M Corporation 

(201) 625-8100 NJ 


Clume. 


A Subsidiary of ITT 
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Photo 1: The Drexon family of optical disks. Disks are available in 12-inch and 4.7-inch 
sizes, with or without the clear protective cover plate. Near the center of one of the 
smaller disks is a semiconductor-diode laser used for recording and reading optical 
disks. The larger disks have a capacity of 1250 megabytes per side, while the 4.7-inch 
disks can store 200 megabytes per side. Disks are recorded with 0.8-micron to 
1.0-micron holes burned into their reflective surface. (Photo by Victor Budnik.) 


most ambitious design is one STC has 
for a 500-disk IBM-compatible device 
which, with 4-gigabyte capacity per 
disk, gives users online access in sec- 
onds to 2 terabytes (2 million mega- 
bytes)! 


Drexler's Drexon Medium 

The first company to offer optical 
recording media on a commercial 
basis is Drexler Technology Corpora- 
tion of Mountain View, California. 
One of the world's largest suppliers of 
photomasks and chemicals used in 
the fabrication of semiconductors, 
Drexler has patented a technique 
whereby spherical (reflective) and 
filamentary (absorptive) particles of 
silver halide are embedded in a col- 
loidal polymer matrix ("gelatin") to 
form the recording medium. 

Tradenamed Drexon II, the 
medium is a double-layer configura- 
tion of a crust containing silver halide 
particles and an insulating underlayer 
devoid of the metal. A diode laser 
heats the medium so that the silver 
halide particles absorb the laser 
energy. As the temperature rises to 


about 200°C, the polymer film melts 
and creates spots of low reflectivity in 
a field of high reflectivity. 

An increasing variety of disk sizes 
is being offered. Photo 1 shows 
12-inch (30 cm) and 4.7-inch (12 cm) 
Drexon disks with and without clear 
protective overcoats. Also shown is a 
semiconductor-diode laser used for 
writing and reading data. Using 
0.8- to 1.0-micron-wide holes, 12-inch 
Drexon disks hold 1.25 gigabytes per 
side, whereas 4.7-inch disks contain 
200 megabytes per side. Although 
holes as small as 0.4 micron have 
been recorded, Drexler recommends 
0.7-micron pits. 

Drexler has avoided two problems 
associated with using silver halide for 
optical DRAW media: processing and 
graininess. Usually graininess results 
in intrinsic noise because the particle 
size prevents obtaining the sharp- 
edged pit definition needed in high- 
density optical recording. 

Furthermore, because the laser 
melts the gelatin rather than the 
silver, lower-powered compact diode 
lasers can be used, rather than the 
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Photo 2: Recorded surface of Drexon II material as photographed by a scanning elec- 
tron microscope at 2500-power magnification. The holes vary in size between 3 and 5 
microns and were recorded with a 3-mW laser pulsed for a duration of 75, 150, and 300 
microseconds. Holes recorded in Drexon II are well defined and have lipless rims 
because the material shrinks when heated. These characteristics improve the signal-to- 
noise ratio and permit data to be encoded by varying hole lengths and spacings. 
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Photo 3: A common credit card could use the Drexon laser-recorded stripe. The stripe 
on the back of this card has a capacity of 1.6 million bits and is not susceptible to 
erasure by stray magnetic fields. A card this size completely covered on both sides could 
store 40 million bits. (Photo by Victor Budnik.) 
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bulkier gas lasers. When production 
of 12-inch disks reaches 100,000 an- 
nually, Drexler expects the cost to 
drop to about $40 each. 

On Drexon II disks the laser 
records a unit of data as a well- 
defined hole with a lipless rim, which 
Drexler says improves the signal-to- 
noise ratio and permits data encoding 
by varying the hole lengths and spac- 
ings between holes. The laser shrinks 
the gelatin in the medium, leaving the 
lipless rims, rather than throwing up 
craters around the pit as happens in 
other ablative techniques. The scan- 
ning electron microscope photo at 
2500-power magnification (photo 2) 
shows 3-micron and 5-micron holes 
recorded at 3 milliwatts (mW) of laser 
power for a duration of 75, 150, and 
300 microseconds. 

In addition to disks, Drexler is now 
offering its medium in reel-to-reel op- 
tical tape, cassettes, and cards. The 
Drexon Laser Card has attracted con- 
siderable attention for its ability to 
deliver high-density storage in a con- 
veniently small and inexpensive pack- 
age the size of a credit card. Photo 3 
shows a bank credit card with a stripe 
of Drexon instead of the typical 
magnetic stripe on the back. Using 
10-micron holes, the stripe yields 
200K bytes. If both sides of the card 
were fully covered by Drexon record- 
ed with 5-micron holes, storage capa- 
city would be 5 megabytes. The card 
has interested manufacturers world- 
wide for a variety of applications. 

SRI International is developing 
four types of equipment for Drexler 
to demonstrate Laser Card technol- 
ogy to potential licensees: a microbar 
reader for security access applica- 
tions, a spot reader for read-only 
software applications, a read/write 
machine for spots useful as an output 
device, and a debit card machine. Re- 
cently, Toshiba took the first license 
to use Laser Card equipment, prob- 
ably for personal computer applica- 
tions. Drexler estimates that a Laser 
Card small-computer database-entry 
device containing 3 megabits would 
cost $2. Drexler expects to soon have 
other licensees for its technology. 


The Philips Air-Sandwich 


Philips began research on optical- 


more sophisticated computer? 


The big differences between the Epson HX-20 Notebook 
Computer (on the left) and the Apple Computer (on the 
right) are: 1) the HX-20 doesn't need a power cord, 2) the 
HX-20 weighs only about four pounds, and 3) the HX-20 
costs a lot less money. 

The Epson HX-20 Notebook Computer has a full-size 
keyboard, a built-in LCD screen, a built-in printer, 48K of 
combined RAM and ROM memory, and an internal power 
supply that will keep it running for over 50 hours. So you can 
do computing and word processing virtually anyplace you 
happen to be. Whereas, with the Apple Computer, you can 
only go as far as an extension cord will take you. 

And on the HX-20, you get communications interfaces, 
upper and lower case letters, five program areas, a full 68 
keys including an integrated numeric key pad, an internal 
clock/calendar, and the screen and printer. Standard. On 
the Apple, you pay something extra for each feature — if you 
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can get them at all. 

АП of which makes the take-it-anywhere HX-20 perfect 
for business executives, salespeople, students, kids - 
anyone who's looking for an affordable, practical way into 
computing. 

Portable. Powerful. Affordable. Sophisticated. The extra- 
ordinary HX-20 Notebook 
Computer. Find out just how 
extraordinary. Call (800) 
421-5426, in California (213) 
539-9140 for your nearest 
Epson computer dealer. 


EPSON 


EPSON AMERICA, INC. 
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PROTECTIVE COVER- 
АМО SUBSTRATE 


CAVITY 


Figure 1: Cross section of the Philips Air- 
Sandwich disk. The cavity is 20 mm thick 
and is filled with very clean air; each of 
the plastic substrates is 1.1 mm thick, 
while the thin-film tellurium recording 
surface is 300 angstroms thick (ап 
angstrom is one 10-billionth of a meter). 


storage media in Holland in 1972 and 
since 1975 has been aiming its prod- 
ucts at mid-range applications in both 
office automation and digital data 
processing. 

North American Philips manufac- 
tures a 12-inch double-sided disk. A 
unique feature of Philips' media is the 
Air-Sandwich, shown in cross section 
in figure 1, which functions as a mini- 


ature clean room. The 20-millimeter 
(mm) cavity holds very clean air. The 
substrate is 1.1 mm thick, and the 
tellurium-alloy recording layer is 300 
angstroms, for a total disk thickness 
of 2.5 mm. 

Its possible to burn 0.7-micron 
holes in Air-Sandwich disks, as 
shown magnified about 40,000 times 
by a scanning electron microscope in 
photo 4, Track pitch is 2 microns, ca- 
pacity is 174 gigabytes per surface, 
for a total of 2 X 10” bits per disk. 
Errors are corrected to 1 in 10? bits, 
with 40 to 50 percent overhead for 
formatting and error detection and 
correction, The disk can provide a 
corrected BER of 1 in 10" at the ex- 
pense of capacity. Raw BER is 1 in 
10°, 

North American Philips uses plas- 
tic substrates, whereas N.V. Philips 
in Holland uses glass for its version of 
the Air-Sandwich. Philips and Con- 
trol Data Corporation, in a joint ven- 
ture for development of disks and 


drives, will probably use plastic sub- 
strates, even though the Dutch prefer 
the more expensive glass approach. A 
North American Philips spokesman 
indicated that both versions may be 
produced until the market selects one 
or the other. A CDC spokesman 
thinks that glass substrates will be 
used on the first disks. Even though 
the plastic transpires water, the 
tellurium alloy will still allow 
archival life of 10 years according to 
accelerated life tests. 

North American Philips has devel- 
oped a cartridge that is necessary 
only for very high density recording 
requiring holes smaller than 0.7 
micron; the cartridge will notbe used 
with lower-density, lower-cost Air- 
Sandwich applications. For high- 
density optical recording, the funda- 
mental limit in capacity is the resolu- 
tion of the medium itself. Philips 
thinks that 0.3 or 0.4 micron rep- 
resents the smallest recordable hole, 
which will be very ragged, making 


Photo 4: Recorded surface of a Philips Air-Sandwich optical disk. In this photo, taken by a scanning electron microscope, the 
0.7-micron holes are magnified 40,000 times. The Philips disk has a capacity of 1.25 gigabytes per side. See figure 1 for a cross section 


of the Air-Sandwich disk. 
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...And a waltz, a blues song. 

a rhapsody, and a whole lotta 
rock n roll. іп fact, your computer 
can now play any kind of music, 
thanks to the new Roland 
Compu-Music. 


Roland. the world's leading pro- 
ducer of synthesizers and 
electronic musical instruments, 
has put its years of music 
programming experience into a 
high performance computer/ 
music synthesizer system 

that can easily be used by 
anyone —from the computer- 
user with а musical background 
to the programmer with a 

song in his heart. 


The Roland Compu-Music 

does for music what the 

word processor has 
done for мого. The — — — — — —— 

Compu-Music 

software allows your computer to write, 

program, change and store musical 

compositions of up to eight voices, 

plus a seven voice electronic 

drummer. The Compu-Music 

hardware (CMU-800] is à music 

synthesizer that plays These 

musical parts. 


———— pop саре he ode deem 


The CMU-800 connects to your 
computer through any auxiliary slot 
and then connecting to any 
amplifier or stereo system for perfor- 
mance, Because the Compu-Music 
system is software based, it allows 
for virtually infinite hardware 
expansion. If can never become 
obsolete. 


Playing and programming the 
Compu-Music is so easy that you 
don't have to be a musician. but 
if you are, you'll appreciate the 
well-thought-out programming, а 
system that Roland has used for 
many years with proven success. 
Also, the CMU-800 hardware 
easily interfaces with many 

other synthesizers for 

expanded performance- 

| all controlled by your 

- x computer. 


The Roland CMU-800 
Synthesizer retails for $495.00. The 
Compu-Music Software retails for $70.00 and is 
avallable for the Apple ІІ and NEC 
computers. For more information, 
see your computer dealer or contact: 
RolandCorp US, 2401 Saybrook 
Avenue, Los Angeles, 
СА 90040 [213] 685-5144. 


We Design The Future 


Circle 311 on Inquiry card. 


IBM 
personal computer 
UCSD 
p-System ™ 
Version IV.1 


NCI now offers 
Version IV.] which includes: 


е RAMdisk 
Subsidiary Volume Support 


FASTER Long Integers (2x) 
FASTER Floating Point (3x) 
25% greater floppy storage 
Floppy Write Verification 
Asynchronous Serial 1/O 
Extended memory codepool 
8086/87/88 Macro Assembler 
Ө 8087 Native Code Generator 
€ program caller unit 

€ peneralized sort unit 

@ 32 bit seek 

€ FASTER Seek 

€ FASTER Turtlegraphics 

€ Adaptable Support 

e PC DOS Filer Utility 

€ Background Spooler 


Also available 


€ PFAS Pascal File Access System 
@ Hard Disk Support 

@ Advanced Systems Editor 

@ Sprinter text formatter 

€ QuickISAM/PascallSAM/SuperDB 
€ QuickForm/PascalForm 


Available for 


® [BM pc 
ө Victor 9000 


TM Regents University California 
TM IBM Corporation 


For more information call 


Network Consulting Inc. 
Discovery Park 
Suite 110-3700 Gilmore Way 
Burnaby, B.C. Canada VSG 4MI 


604-490-3406 
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taken by an optical microscope at 800-power magnification and clearly shows the tracks 
of 0.6-micron holes. Capacity of the 14-inch disk is 2 gigabytes per side. 


retrieval without errors very difficult. 
Capacities of 1012 bits per disk will re- 
quire 14-inch disks. 

Philips writes on its disks with 
diode lasers, generally in spiral pat- 
terns, and may possibly use Hitachi 
diode lasers for writing up to 5 
million bps, but the disks are read 
with helium/neon gas lasers. Transfer 
rates over 5 million bps will require 
selected diode lasers, which are not 
yet widely available, or argon gas 
lasers. Reading requires about 2 mW 
of power. N.V. Philips in Holland 
finds that diode lasers that both read 
and write at 2 million bps are sufficient 
for office automation applications. 
North American Philips disks are not 
pregrooved, whereas the Dutch disks 
are, simplifying the recording process 
but lowering capacity. 


Burroughs' Process 

The Burroughs medium operates 
differently from the ablative hole- 
burning technique used by Philips 
and Drexler and the bubble-raising 
technique of 3M and Thomson-CSF. 
In the Burroughs system, laser power 
heats up the metal-film surface and 
causes an irreversible phase change of 
the index of refraction and the extinc- 
tion coefficient (n and К, 
respectively). The refractive index is 
described by a complex number. The 
real part (n) describes the velocity of 
light going through the material and 


the imaginary part (k) describes the 
rate of absorption. Metals have very 
high k because light is absorbed very 
rapidly, as opposed to glass, which 
has a low k. 

Although Burroughs’ medium em- 
ployes n and k phase change, it is not 
the standard crystal-to-amorphous 
reaction. Thus the film does not move 
very much, as in ablative techniques, 
and is compatible with a contact 
overcoat approach because no rims 
are created around the pits. It also re- 
quires much lower laser power. Using 
off-the-shelf helium/neon lasers, 
track pitch is 1.7 microns and average 
spot size is 0.6 micron. Most of the 
testing has been with 10- to 15-mW 
incident laser write power with 42- 
nanosecond (ns) exposure times. 
Medium threshold is described as 4 
mW to 6 mW, with demonstrated 
read power of under 1 mW. Photo 5, 
taken with an optical microscope at 
800-power magnification, shows 
data, track, and sector information 
written on the Burroughs medium. 

The trilayer medium, with 2-giga- 
byte capacity, is manufactured from 
a standard 14-inch Winchester-disk 
platter spin-coated with plastic to 
smooth its surface. The subsequent 
layers, composed of an aluminum (or 
other metal) reflector, dielectric 
spacer, and absorber layer, together 
are a few thousand angstroms thick. 
The overcoat is 0.007-inch, thick 


TMP software — 
The computers mind. 


1 


D o. 


Regardless of what brand of microcomputer 
you own, the Key to its productivity is the 
software you use. And more and more 
companies and individuals are relying on 
TMP Software to get out more work, faster 


Software so advanced it's simple. 


With TMP, Total Management Planning 
Systems, you and your computer 
communicate in English. Simply follow 
Instructions displayed on the screen to quickly 
and efficiently enter, save and retrieve 
information. And unique "Help" screens 
allow you to ask questions and get answers, 
IN process, without turning to instruction 
manuals or erasing information youre 
working on 


Combine packages, maximize results. 


Perhaps more importantly once you learn the 
operation of one TMP Software Package, 
youve learned the basics of our entire 
sophisticated system: TMP/FreeForm тм 
(electronic index cards); TMP/Calc тм 
(electronic spread sheets and more}; 
ТМР/Мападегтм [structured data base 
management]; TMP/Writer тм 


т 


(word processing/document retrieval]; 
TMP/Front-End:« (combines packages). Each 
package can stand alone, or they can be 
Integrated to form a complete, powerful 
system — increasing productivity and 
minimizing the opportunity for error 


On-going support and innovation. 


TMP Software is available for most popular 
desk-top computers and supermicros. And 
new software packages are being added 
monthly Videotape training programs are 
evailable on VHS, Beta and U-Matic formats. 


Contact your nearest ТМР Software dealer or 
order direct. Either way get on line with 
TMP, and improve your computers mind. 
Dealer inquiries invited. The United Software 
Company 2431 East Douglas, Wichita, 
Kansas, 67211, (316] 684-5281. MasterCard, 
Visa and American Express. 


The computer's mind. 


T= 


Total Management Planning Systems 
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TMP. TMP/FreeForm, TMP/Calc, TMP/Managet TMP/ Writer, апа TMP/Frant-End are trademarks af The United Software Company 


enough to keep dust particles out of 
focus and thin enough to control the 
thickness tolerances. This medium 
contains no tellurium, but Burroughs 
has not divulged the materials used. 
The disk will be factory formatted 
with address and sector information 
and will contain 600 sectors per track. 

Burroughs is designing a high- 
performance disk with a signal-to- 
noise ratio of 30 decibels for broad- 
band applications able to be trans- 
ported across the country and rugged 
enough to be washed in case of severe 
contamination. To prevent that nec- 
essity, the 0.125-inch-thick disk will 
be encased in а _ 15-inch-square, 
0.5-inch-thick cartridge (not her- 
metically sealed). 

Edward LaBudde of Burroughs be- 
lieves that this medium can achieve 1 
in 1012 corrected BER after a projected 
10-year lifetime. The raw BER is 1 in 
105; 50 percent of the total 4-gigabyte 
disk capacity is used for error detec- 
tion and correction, formatting, and 
addressing. However, Burroughs says 
its approach is capable of producing 


FOR CP/M-86 


no uncorrectable errors when the disk 
і5 new. 


Kodak's Approach: 

Kodak started developing a poly- 
mer/dye binder bilayer medium using 
two laser wavelengths, whereby 
colored dyes in a plastic material over 
a reflective material are written on in 
the infrared part of the spectrum (800 
to 850 nanometers) and read in the 
red part (633 nanometers). The 
medium can now be both written and 
read in the infrared for system de- 
signers wishing to keep to a single 
laser wavelength, but Kodak recom- 
mends a two-wavelength approach. 
Capacity on two-wavelength- 
approach Kodak disks is 5.6 gigabytes 
per 12-inch disk side. Data can be 
written at 3 million bps with a 
0.8-micron pit length and 1.67-micron 
pitch. 


Packing Densities 

How dense will the packing on op- 
tical disks become by the end of the 
century? Burroughs is already work- 


e CC-86 Compiler available for both CP/M-86* 
and MP/M-86* (incl. IBM PC) 

e Full Unix** V7 language compatibility 

e Standard І/О library supports both buffered and 
non-buffered !/O and OS calls 

e Stand-alone assembler supports relocatable code, 
local symbols and linkage to external modules 

e Introductory prices: $500 for CC-86 and 
assembler/linker; $200 for assembler/linker; 
$50 for manual (incl. K & R) 


* CP/M and MP/M > 


are trademarks of 
Digital Research 


** Unix is a trademark 
of Bell Laboratories 
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(503) 297-7153 


Control-C Software, Inc. 


6441 SW Canyon Court 
Portland, OR 97221 
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ing near the diffraction limit and 
believes that packing density will 
probably not increase significantly 
until electron-beam or other exotic 
technologies are commercialized. 
Packing density is not the primary 
emphasis at Burroughs. The price/ 
performance ratio and reliability are 
more important when compared with 
‘magnetic technologies. 

STC foresees the possibility to in- 
crease optical-disk packing density to 
1 trillion bytes per square inch by the 
year 2000 by recording in various 
colors and using filters to read just the 
desired data. Other researchers go 
even further, estimating the possibili- 
ty of building disks containing 107 
bits. 


Future Materials 

Although I have indicated that 
almost all first-generation media will 
employ thin metal films in the record- 
ing layer, some industry researchers 
say that polymer/dye binders offer 
advantages in ease and cost of manu- 
facture over thin metal films and may 
become the preferred material before 
the end of this decade. This view has 
raised strong controversy, however. 
Dr. Bell of IBM points out that 
polymer/dye binders have advan- 
tages and disadvantages when com- 
pared with thin metal films, adding 
that the issue is complex and it is not 
yet clear that polymer/dye binders 
will be the wave of the future. 

Edward LaBudde of Burroughs 
says that polymer/dye binders will 
not be the trend; thin-film will remain 
the preferred medium until something 
better comes along. Thin-film tech- 
nology is widespread and will invite 
many people to work on its prob- 
lems. The enormous capital invest- 
ment necessary to develop a totally 
new medium like polymer/dye 
binders may be outweighed by the 
sheer numbers of people involved in 
"mainstream" media. 

In addition, LaBudde sees no in- 
herent advantage to dye-based op- 
tical disks and believes thin metal 
films should be cheaper to make, 
even in a small operation, than poly- 
mer/dye binders because the latter re- 
quire a much Һеауіег outlay for 
capital equipment, such as a web 


Be Wise. 
Be Thrifty. 
BeA 
Night Owl. ' 


Your Own University Library Online At Ноте! 


If you're free between the hours of six and midnight, 
make a date with one of the world's fastest, most 
powerful online.information services — at a fraction of 
what it would cost during the business day. All you 
pay is a $50 registration fee to receive your classified 
user's password. Then, any evening, you can summon 
up a wealth of information for as little as $5 per hour. 

Technical and Scientific abstracts. Medical journals. 
Government studies. Business indexes. Major 
newspapers. BRS/AFTER DARK gives you access to the 
same comprehensive data files used by BRS Search 
Service subscribers, which include major corporations 
and reference libraries throughout the world. All 
instantly accessible with simple, interactive ianguage. 

Of course, BRS/AFTER DARK also gives you valuable 
peripheral services like а home-computer Newsletter 
and nationwide communication via electronic mail. 
Plus, shop-at-home services and instant software 
delivery programmed for the very near future. 

Don't let another evening go by without BRS/AFTER 
DARK. All you need is your phone and any dial-up 
system or terminal. For more information about 
BRS/AFTER DARK, just fill out the coupon. 
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time subscription fee of S50. (Basic user's rate as low as 
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DIChargeto MASTER CARD/VISA (circle one) 


Acct.No, Ба 
Г] Send more information 


Mail to: BRS ® 1200 RT. 7 € LATHAM, NY 12110 ® (518) 783-1161 


press, than thin-film. This point, 
however, is not universally agreed 
upon. Once this equipment is amort- 
ized, polymers do indeed offer a 
cheaper method of putting down a 
data-storage medium and easier pro- 
duction techniques, and unlike 
tellurium, the most commonly еп- 
countered thin-metal medium, they 
are nontoxic. 

The main champions of the poly- 
mer/dye binder medium are Kodak 
and other major film producers, who 
can take advantage of already in- 
stalled web coating equipment used 
to process Kodacolor and similar 
films; the same machinery can be 
used to make optical disks to keep the 
equipment running at full capacity. 
The web coating process, however, 
employs a flexible substrate rather 
than the rigid substrate used on other 
optical disks, leading some experts to 
speculate that polymer-based media 
might eventually find their way onto 
the market late in the decade as the 
low-cost 3- to 5-inch optical floppy 
disks predicted by many observers. 

A wide variety of other potential 
optical-media materials are being 
reported on at scientific conferences. 
Some of the more exotic include 
diazo, photochromics, amorphous 
semiconductors, spectral-hole burn- 
ing in crystals, surface texturing, cop- 
per sulfate in glass, and frequency do- 
main storage. 


Copper Sulfate in Glass: 
Archival Master Disks? 

Copper sulfate in glass, researched 
at Xeroxs Advanced Development 
Laboratory in El Segundo, Califor- 
nia, has implications for both optical 
disks and videodisks. The process 
yields a disk that should be absolutely 
archival, perhaps lasting thousands 
of years. The technique involves 
using copper ion-exchanged glass, 
which is simple and cheap to pro- 
duce. 

An optically absorbing region is 
formed extending up to 8 microns 
into the Pyrex 7740 glass surface, 
forming a monolithic structure. The 
glass is immersed in molten copper 
salt at 550°C for between 15 seconds 
and 6 hours. The sodium out-diffuses 
and the copper in-diffuses. Focused 
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laser light causes localized perturba- 
tions on the surface, appearing as 
raised hemispherical bumps, rather 
than hollow bubbles. A density of 10? 
bumps per centimeter squared has 
been achieved. 

Although the bump-forming mech- 
anism is not understood, the medium 
has great promise to be used as an op- 
tical disk or videodisk master because 
no encapsulation is needed for the 
bumps. However, a 150-mW argon 
laser is needed, calling for about 10 


OHSq has strong 
optical absorption 
extending into the 

infrared. 


times the laser power required with 
other media. Writing is at 488 
nanometers, with reading done either 
with an argon laser with reduced 
power, or a helium/neon laser. 


IBM Studies Hydroxy Squarylium 

IBM is looking at many different 
materials for optical media. Some of 
the more promising research the firm 
has disclosed relates to organic dyes. 
One of the most interesting of these is 
hydroxy squarylium (OHSq), which 
has a melting point of 360?C, com- 
pared to tellurium's 4509С, but re- 
quires 60 percent higher laser power 
for writing and reading than tellu- 
rium. 

OHSq appeals to researchers 
because it has strong optical absorp- 
tion extending into the infrared, ex- 
cellent thermal and optical stability, 
and can be either solvent coated or 
evaporated in preparing disks, offer- 
ing substantial cost savings. OHSq 
disks were subjected to 10 million 
readouts before a 10 percent degrada- 
tion in data occurred, more than ade- 
quate stability for digital data storage 
applications. 


Cryogenic 
Frequency Domain Storage 

An even more esoteric optical- 
media research project at IBM con- 
cerns the frequency-domain-storage 
approach, the most important feature 
of which is that up to 1000 data bits 
can be stored in frequency space at 


each spatial location, so that a fixed 
media/scanning read/write spot 
system can yield extremely high data 
rates and packing densities. Despite 
the lack of threshold exhibited by ' 
photochemical hole-burning materi- 
als, IBM reports that up to 10 million 
read cycles were possible on relative- 
ly low-sensitivity media while main- 
taining a signal-to-noise ratio of 10 to 
1. The technique provides for reversi- 
ble media but requires that the system 
be kept at cryogenic temperatures: 4 
kelvins, close to absolute zero. 


Surface Texturing 

Bell Laboratories has done con- 
siderable work using reactive ion 
etching to microscopically texture the 
surface of optical media to produce 
submicron-sized columns and cones. 
Although they have formed textured 
surfaces in metals, semiconductors, 
and insulators, germanium and sili- 
con have produced the best results. 
The textured surface is not reflective. 
When hit with 10 mW of laser power, 
the structures are melted away, leav- 
ing a spot 100 times as reflective as 
before. The technique produces no 
debris or rims around the recorded 
spots. Bell Labs finds the technique 
much more stable and permanent 
than systems using tellurium, and it 
may be possible to use the disk as a 
master to replicate copies. 


Looking Ahead 

Where is all this leading? Little 
about the composition of optical 
media will matter to most users; the 
media, along with system hardware 
and software, will have to be trans- 
parent to the user in order to gain 
wide acceptance. Research is moving 
quite rapidly in the optical-media 
field, and only time will tell if this 
most promising technology will catch 
on with the computing public, or 
whether it will be cast aside as some 
other promising technologies have 
been in the recent past. Fortunately, 
most of us dedicated to informing the 
industry and public about develop- 
ments in optical recording technology 
believe predictions are realistic that 
by 1990, most digital and image data 
will be stored on low-cost, remov- 
able, high-density optical media. 8 
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GP-100A: US$389 


COMMAND PERFORMANCE. 


Seikosha gives you all the best features—including economy and super-clear graphics. 


Unlike some graphic printers, Seikosha's new Other valuable features: 
GP-100A Uni-Hammer Graphic Printer puts full dot e Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 
lets you repeat a column of data as many times as * Automatic printing. When the text exceeds 


needed with just one command. Software control enables the maximum line length, there is no loss 
double-width character output, and the positioning is of data due to overflow. 
both character and dot addressable. Designed for simple р Mining 1з а standard Ще: 

. 5 $^. entronics type parallel interface. 
operation, it ranks among the most cost-efficient graphic e Paper width is adjustable up to 10 inches. 
printers on the market. Command performance tech- e Optional Interface: RS232C,IEEE488, applell,etc. 
nology that not only works for you now, but takes you 
well into the future. ге: 
Available at COMPUTERLAND and other fine 
stores in your area Circle 388 on inquiry card. 


Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando, Calif. 91340 Phone (213) 385-9521 TWX (910) 496.1746 
Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Taihei Sumida-ku Tokyo Japan. Phone: 03-623-8111 Telex: 262-2620 
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№ ASHTON-TATE, dBase ІІ, requires CP/M-86 & 128K 
dBase Il, requires PC-DOS & 128K 


APPLIEO SOFTWARE TECHNOLOGY, Versaform NEW! 

DATAMOST. Real Estate Investment Program NEW! 
Wtite-On 

EAGLE SOFTWARE, Money Decisions NEW! 


HOWARDSOFT, Real Estate Analyzer || 
INFORMATION UNLIMITED, EasyweRer 11 (а WPS) 
Easyspelier (88K Words) 
ЕазуШег (a DBMS) 
INNOVATIVE SOFTWARE, T | M Ii! (a DBMS} 
AK INSOFT, Data Design (а powertul easy to use DBMS) NEW! 
15А, Spell Guard 
ISM, MatheMagic 
№ MICROCRAFT, Requires CP/M-86 
Legal Billing & Time Keeping — Verdict 
Professional Billing & Time Keeping -- Billkeeper 
Ж MICRO LAB, The Tax Manager 
4 MICROPRO, WordStar® plus free WordStar Traming Manual 


MailMerge? м 

SpellStar ' м 

3 Pak, Word & Mail & Spell, above 3 

InfoStar NEW! 
RepertStar NEW! 


Note: Price increase due soon on Micropro, Call first. 
MICROSOFT, Flight Simulator (by Sub-Logic] NEW! 
NORELL, Visualize 

Easy Data OBMS 
NORTH AMERICAN BUS. SYSTEM, The Answer 
PBL CORPORATION, Personal Investor 
Æ PEACHTREE, Peach Pak 4 (GL, AR & АР] 
PERFECT SOFTWARE, Perfect Writer ' 9 
Perfect Speller? м 
Рейес! Filer ' м 
SELECT INFO, Select (a WPS} 
SORCIM/ISA, SuperCalc 
SuperWriter 
STC, The Creator 
SYNERGISTIC, Data Reporter 
№ VISICORP, VisiCaic®/256K 
VisiQex or VisiSchedule, each 
VisiTrend/Plot 
VisiFile or Desktop Plan І, each 


UTILITY 


NEW! 


NEW! 
NEW! 


verification of copy. Documentation is excellent." 
№ CENTRAL POINT, Сору 11 PC, Backup and Utility 
NORELL DATA, System Backup 
NORTON, Norton Utilities, 14 powerful programs, 3 disks 


NEW! 


AUTOMATED SIMULATIONS, Temple of Apshai 
On Barons 

BRODERBUNO, Apple Panic 
Jk CONTINENTAL, The Home Accountant Plus 
DATAMOST, PigPen or Space Strfke, each 
DAVIOSON, The Speed Reader 
INFOCOM, Deadline 

Zork | or Zork 11 or Zork Ht, each 


ж INSOFT, WordTrix NEW! 
QuoTrix NEW! 
ON-LINE, Golf Challenge NEW! 
Ulysses & The Golden Fleece 
PBL CORP., Personal Investor 
SENTIENT, Cyborg NEW! 


SIRIUS. Conquest or Call to Arms, each 
SPINNAKER, Snooper Troops, #1 or #2, each 
Story Machine or Face Maker, each 


STRATEGIC, The Warp Factor 


DISKETTES 


SOFTWARE i 


1983 CE SOFTWARE AWARD: 


"Copy 11 PC by Centrat Point Software (6 the best CE software buy of 1983. It will 
copy more copy protected software and faster than any other backup system. 
Unlike other copiers it makes an exact duplicate o! youroriginal and it does 100% 


t$ 40 
% 50 
% 80 


HOME % EDUCATIONAL 


$ 35 
$ 39 
$ 65 


Control Data Corporation 12 for 10 Special. Limited Time! 


COC, 120 each. 5:4 with ring, SS. SO (Apple, IBM, etc.) 
12 each, 5:4, with ring, SS SO (Apple, ІВМ, etc.) 
12 each B", 55, SD 
10 each, 5:4, $$. 00 (H/P, IBM, etc.) 
ІВМ, 10 each, 5'4, SS, SO (Apple, ІВМ, etc.) 
10 each, 5:4, $5, 00 (НАР, ІВМ, etc.) 
VERBATIM, 10 each 54, with ring, SS, SO or 55, DD 
MAXELL, 1D each, 5'4, 55, OD or SS, 50 
OYSAN, 10 each, 5/4, SS, SO 
10 each, 5, DS, DO 


ж Means a BEST buy. 


$ 450 


% 69 69 «9 45 е ел V 


Hot Line For information 
Оп Your Order 


(503) 772-3803 
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64K IBM-PC 
32850 


System Includes 
Two 320K Disk Drives 
12" Green Amdek Monitor 


90 Day Warranty 


Call For Details And 
Other Configurations 


256K add $256. 
BUY VALUE of the YEAR: 
СомХ 


64K RAM Card (192K when full} 
+2 year warranty 
192K RAM Card + 2 year warranty 
CURTIS, PC Pedestal? м lor Display on PC 
9 Foot Cable for IBM Keyboard (extends 3° іо 9) 
Mono. Extension Cables. Power and Signal 
FU. AA SS а 051-501 Hard Orsk, 5 Meg 
DAVONG 
051-512, 12 MB Hard Disk 
051-519, 19 MB Hard Disk 


051-501, 6 MB Hard Oisk 
MAYNARD, Floppy Drive Control Board, lor up to 4 drives 


64K RAM Card w/Parity 
D RAM Card w/Parrty 
256K RAM Card w/Parity 


MICROSOFT 


QCS. Big Blue 
d QUADRAM CORPORATION 


Quadboard, 64K. expandable to 256K, 4 junction board 

Quadboard, 128K, expandable ta 256K. 4 tunctian board 

Quadboard, 192K, expandable to 256K, 4 lunction board 
№ Quadboard. 256K. four function board 

Microfazer, w/Copy, Раг/Раг. 8K, ИМРЗ 

Microfazer, w/Copy, Par/Par, 64K, RMP64 

Microfazei, w/Copy, Par/Par, 128K, AMP128 

Microlazer, Snap-on, 8K, Par/Par, Epson, ИМЕВ. w/PSI 

Microfazer, Snap-on, 64K, Par/Par, Epson. #ME64, w/PSI 


TG PRODUCTS, Joystick 


x», Baby Фі 


DISK DRIVES, Double Sided 320К. Same as now 
supplied with IBM—PC. Tested. burned-in and with 
mstallation instructions. 90 day warranty by us. 


] each 
2 or more 


EPSON, 

Ж NEC, Dol Matrix, 8023 Printer F/T 

STAR MICRONICS, 9x9 Dot Matrix, 100ср5, 2.3K, Gemini 10" 
9x9 Dot Matrix, 100cps, 2.3K, Gemini 15" 

АРАП 0Р8000 Oot Matrix, 120cps, Serial & Cent. Para.l/F 


ІВМ.РС to Epson or Star Micronics 

Apple Interface and Cable for Epson 

Grappler* by Orange Micro, specify printer 

Apple Graphics Dump Program 

APPLE COMPUTER INC., Silentype Printer tor Apple lI 

LETTER QUALITY — DAISY WHEEL PRINTERS: 

OLYMPIA, ES-100, Printer/Typewriter, complete with serial 
interfacing to the Apple Il or IBM-PC 


COMREX, Comriter CR-1, R5232 Serial МЕ, 200 жрт 
Comriter Tractor Feed for CR-1 


% 


OUR REFERENCES: 


Computer Exchange 5 a division of O Tech Group, Inc. 


With Serial Port add $40. Fot Parallel Port add $70. 


HARDWARE вн» 
iBM-.PC 

LIST 

PRICE 

M EM 0 RY C H i P KITS, вак addonto your memorycards 9 chips. 

200NS, tested and burned-in. 90 day warranty $ 150 

Combo Plus, 64K with async. port. $ 495 

Combo Plus. 64K wilh parailet рой. $ 495 

AESERACH Combo Plus, 64K w/async. & para. $ 555 


Combo Pius, 64K w/async. раға. & clack/cal. $ 595 
For above Combo Plus 0! 128K add $85, for 192K add $192, for 


RAM Cards come with DISRAM' “ soltware, Disk/RAM 
software that makes your RAM look like a disk, 


$ 395 
$ 675 


$ 350 
$ 525 
$ 875 


$ 595 


$ 595 
$ 775 
$ 895 
$ 995 
$ 159 
$ 299 
$ 445 
$ 159 
$ 239 


А! Microfazers are expandable (w/copy to 512K) (Snap-on to pe 
$ 


вақ pius 
CP/M 30 bperation 


$ 500 


ControlData or Tandon 


$ 650 
$ 650 


PRINTERS AND ACCESSORIES 


CALL 
$ 695 
$ 499 
$ 649 
$ 995 


$1735 


$1199 
$ 118 


9 
SUPPLIES: Tractor Feed Paper, Ribbons, Heads, Qume Daisy Wheels & Ribbons. 


ORDERING INFORMATION AND TERMS: 


Checks and Government Checks. Personal or Company Checks allow 2D days to clear. No С.0.0. Add 3% far VISA or MC. include telephone number. Add 3% far shipping. 
insurance and handling (S&H) with $5 mnimum | UPS ground is standard 50 add 3% more for UPS Blue with $10 minimum. Add 12% total for S.[&H lor US Postal, APO or FPO 
with $15 minimum. For Hawaii, Alaska and Canada, UPS is insomeareasonty, all others are Postal socall. write, or specify PO. Foreign orders except Canada for S.J&H add 18% 
ог $25 minimum except for monitors add 30% or $50 minimum. Prices subject to change andtypo errors, so callto verity. All goods are new, include factory warranty and 


(BM іх а (гаф of 18M Corporetion. x} ASHTON-TATE dBase 11 


OUR 
PRICE 


$ 59 


$359 
$359 
$395 | 
$429 


$149 
$249 
$ 65 
$ 35 
$ 45 


$1495 


$399 


$249 
$239 | 


CALL 


8” 


СР/М-80 


LIST 

BUSINESS £ SYSTEM SOFTWARE PRICE 

$ 700 

COM SHARE TARGET, Target PlannerCalc $ 99 
Masterplanner $ 325 

PlannerCalc Applications Pkg. $ 50 

PlannerCatc Combo Pkg. $ 125 

INFOCOM, Oeadline | $ 50 
Zork | or Zork 1 or Zork Ш or Starcross, each $ 50 

ISM, MatheMagic $ 100 
MICROCRAFT, Legal Billing & Time Keeping 750 
Prof. Billing & Time Keeping — Billkeepet $ 750 


MICROPRO, WordStar® plus free WordStar Tratning Manual 
MailMerge’ м $ 


SpellStar! м $ 250 

3 Pak, Word & Mail & Spell, 3 above $ 845 

InfoStar NEW!  $ 495 

ReportStar NEW! $ 350 

Multiplan $ 275 

Fortran 80 $ 500 

BASIC Compder $ 395 

COBOL-80 $ 750 

BASIC-80 $ 350 

muLisp/muStar-80 $ 200 

M-Sort-80 $ 195 

Edit-80 $ 120 

Macro-80 $ 200 

OASIS, The Word Plus (45,000 word verification) $ 150 
PEACHTREE. Magic Wand $ 500 
Series 4 GL, AR, AP or Inventory, each $ 600 

Series 8 GL. AR, AP, Inv. or Pay. each % 750 

Series 9 Peach Text % 500 

Series 9 Spelling Proofreader % 300 

Series 9 Calc. Май List or Telecomm.. each {$ 375 

PERFECT SOFTWARE, Perfect Writer T ™ % 389 
Perfect Speller" ^ $ 189 

Perfect Filer 3 289 


MONITORS 


NEC, 12" Green 


12" Color, Composite $ 450 
SANYO, 9" B&W $ 190 
9" Green $ 200 

12° Green $ 260 

13" Color, Composite $ 470 

13" Color RGB $ 995 
ZENITH, 12" Green $ 150 
AMDEK, 12" Green 8300 $ 200 
13" Color |, Composite $ 449 

13" Color Il, RGB. Hi Res. (Ap. II, II & ІВМ-РС) $ 899 

13" Color №, RGB, Commercial, (Ap. Il, MH $ 569 

DVM. Color 11 or HI ta Apple H Interface $ 199 


Note: Color 11 and HI! come with cable lor IBM-PC. 


MODEMS AND 


$469 
$175 


TELE COMMUNICATIONS TERMINAL 


$ 379 
$ 99 
$ 250 
$ 250 
$ 89 
$ 389 
$ 725 
$ 249 
$ 289 


HAYES, Micromodem 1! (tor the Apple 11) 
Apple Terminal Program for Micromodem |! 
MICROCOM, Micro Courier lor Apple II 
Micro Telegram for Apple II 
SSM, Transcend 1 lor Apple ІІ Data Comm. 


NOVATION, Apptecat 1 Modem 
212 Apple Cat 
HAYES, Stock Chronograph (R5-232) 
Stock Smartmadem (85-232) 
Smartmodem 1200 (85-232) $ 699 
Micromodem 100 (S-100 bus) $ 399 
SIGNALMAN, Modem МК! (RS-232) $ 99 
IBM-PC to Modem Cable $ 39 
AXLON, Datalink 1000 Hand Held Communications Terminal $ 399 


$275 
$ 69 
$125 
5125 
5 69 
$269 
$599 
$189 
$225 
$535 
$275 
$ 79 
$ 29 
$325 


+, CORVUS SYSTEMS 


k 6 Meg Hard Dish, w/o interface 

Ж * 11 Meg Hard Disk, w/o interface 
20 Meg Hard Disk, w/o interface 

ІВМ PC Interface (ІВМ DOS), Manual & Cable 5 

Mirror built іп for easy backup 

Apple Interlace, Manual & Cable 5 

Omni Disk Server for Apple It 

Omni Transporter Card Apple |! (Special) $ 495 

Dmni Junction Box Set (Special) $ 39 

Other Interfaces, Omni-Net. Constellatian. Mirror. All in Stock. 


$2995 
$4795 
$5795 
$ 300 
$ 790 
$ 300 
(Special) $ 990 


H/P 7470А Graphics Plotter $155D 
H/P 41C Calculator $ 195 


НИР 41CV Calculator wrth 2.2K Memory $ 275 
Full 41 accessory and software in stock. Cail. 


$1895 
$2695 
$3495 
$239 
$595 
$239 
$495 
$275 
$ 25 


Portland, OR Cash & Carry Outlet, 11507-0 SW Pacific Hwy., Terrace Shop- 
ping Center, Portland, OR. Over-the-counter sales only, On SOW between Rte. 


217 and Interstate 5, Open M-F 10-6, Sat. 10-3, Cai? 245-1020, 


АН Ман: Р.О. Box 23068, Portland, OR 97005 
АН items usually in sock We immediately honor Cashiers Checks, Money Drders, Fortune 1000 


are guaranteed to work. Due to our tow prices, all salesare final. Call before returninggoods for reparr or replacement. Orders received with insufficent S.I&H charges wil 
be relunded. ORDER DESK HOURS 8 to БРУТ M-F and 10 to 4 Sat. 1 PM here is 4 PM in NY. 


We have been a computer dealer since 1978 and in mart order since 1980. Banks; First Interstate Bank, (503) 776-5620 and Jefferson 
Stale Bank. (503) 773-5333 We belong to the Chamber of Commerce. (503) 772-629 3. or call Dun & Bradstreet rl you are a subscriber. 


Sc АРЕ, хуу ; Ж, 


Bee Te PROFESSIONALS WHO NDW WHAT THEY И WANT AND KNOW HOW ТО USE TI 


The B&H Appie 11+ differs from the 
Apple Apple |І» only in that itis in 
biack hammertone color and its 
EEC a] warranty is longer. 
Warranty: Factory warranty is by 
Bell and Howell (not by Apple) and 
is one year parts plus90 day labor. 
Warranty service available at Bell 
and Howell service centers or 
return to Computer Exchange. 


Manufactured Bell є, Howell by @oPrpic computer 


Exclusively for 
CALL US ON THE APPLE IIE 
LIST OUR 
PRICE PRICE 
B&H APPLE 1+ 


64K (4BK-- OUR 16K CARD) $1725 $1150 
| Disk, Micro Sci A2 w/3.3 Controller $ 579 $ 378 
Disk, Micro Sci A2 Only $ 479 $ 299 


appic (ЖИ. 
supply center 


HARDWARE 


for Apple Il on disk for Apple II/1ll«/lIE 
LIST ind 
PRICE PRIC 
*K RAM EXPANSION: BUSINESS 
Ж  ComX RAM Card 16K $19 $ 49 LIST ОШ 
ж ALS, ADDRam 16K $149 $79 PRICE — PRICE 
+ Microsoft, RAMCard 16K $ 100 $ 89 Apple Computer, Inc. 
: ж = Saturn Systems, RAM Card 32K $ 249 $169 The Controller GL, AR, АР $ 625 $299 
Axlon, RAM Card 128K $ 475 $375 How to! (Educational) $ 50 $ 25 
RAM Disk System 320K $1395 $935 Apple Logo $ 175 $149 
80 COLUMN VIDEO CARDS: 50% off other Apple Inc. software Call 
№4 ALS, Smarterm ІІ. $179 $138 Applied SoftTech.. VersaForm $ 389 $265 
Dirt Cheap Video $ 89  $ 69 Artsci, MagicWindow | Мен! $ 150 $ 99 
., Color I $ 179 $139 Ashton-Tate, dBase |І (CP/M) 5700 $439 
Videx, Videoterm $ 345 $229 Continental, GL, AR, АР ог РЕ. ез. $ 250 $169 
Vista, Vision 80 $395 $199 Ist Class Mail $ 75 $49 
MISCELLANEOUS: Home Accountant $ 75 $ 49 
ALS, The CP/M Card $ 399 3299 Hayden, Pie Writer (Specify brd) $ 170 $ 99 
Z-Card $ 169 $129 Ж High Tech. Job Cost System $ 750 $350 
16K A0DRam Special $ 149 $ 79 Info Master $ 189 $119 
Synergizer w/S'calc + Condor $ 749 $529 Howard Soft, 
Ахіоп, 320K RAM Disk System $1395 $995 Real Estate Analyzer || $195 $129 
ASTAR. RF Modulator $ 35 $ 25 Tax Preparer $ 150 $ 99 
CCS. Serial Interface 7710A $ 150 $129 Info. Uniim,, Easyweeter (PRO) $ 175 $119 
Other CCS Cards in stock Call Call Ж. ISA, Speliguard (CP/M) $295 $99 
Dan Раутаг, Lower Case Chips $ 50 $ 39 LIK, Letter Perfect w/MailMerge $ 150 $ 99 
боп! Ask, DAO-003 S.A. Mouth $ 125 $ 85 Jy. Micro Craft, (CP/M) 

Ж. Eastside, Wild Card. copier $ 130 $99 Professional Biflkeeper $750 339 
Kensington. System Saver $ 90 $ 69 Legal Billing & Timekeeping $ 750 $395 
Kraft. Joystick $ 65 $ 49 Micro Lab, Invoice Factory $ 200 $ 99 

Paddle : 50 $ 39 Tax Manager $ 150 $ 99 
M&R, Sup R fan 50 $39 Місго Pro, (all СР/М) 
Ж Microsoft. 280 Soltcard ; 345 $245 WordStar® + Training Manual $ 495 $199 
ж Softcard Premium Pack$ 695 $495 MailMerge $250 969 
280 Softcard Plus $ 645 $459 SpeliStar ' $ 250 Са! 
16K RAMCard % 100 $ 89 SPECIAL! All 3 above $ 2 Call 
Mountain, CPS Multifunction Card$ 239 $199 Data Star" $ 295 Call 
Orange Micro, Grappler Plus $ 165 $119 Microsoft, Mult Pan (CP/M) $ 275 $175 
Practical Peripherals, Multi-Plan [005 3.3) New! $ 275 $175 
MBS 8K Serial (Epson) $ 159 $129 Muse, Super Text 40/80 $ 175 $129 
MBP 16K Para (Epson) $ 159 $129 Super Text40/56/70 New! 125 $ 95 
Microbulfer || 16K, (specify) $ 259 9209 Ж. Un-Line, ScreenWriter lI $ 130 $89 
Microbuffer || 32K, (specify) $ 299 3229 The Dictionary New! $ 100 $59 
Ж PCPL Appli-Card, 14 features. General Managerll New! $ 230 $155 
6 Mh; $ 595 $435 Dsborne/C.P. Soft, (Disk and Book] 
RH Electronics, Super Fan ll $ 75 $ 59 Җ Some Common Basic Programs. 
SSM,AIO- 11. Serial/Para.Interface$ 225 $169 75 Business, Statistics and Math 
TG Products. Game Paddles $ 40 $ 29 programs for the Apple ! $ 100 949 
Joystick $ 60 $4 Ж Practical Basic Programs 
Select-A-Port $ 60 $45 40 more very valuable programs 
Ж Videx, Videoterm 80 сої. $ 345 $229 beyond "Some Com BasicProg" $ 100 $ 49 
Soft Video Switch $ 35 $ 25 Peachtree, Requires CP/M and МВАЅІС. 
Enhancer Il $ 149 $99 Specify Videoterm or 40 columns. 
Function Strip $ 79 $59 Series 40 GL & AR & АР, ali 3 $ 595 526 
PSIO. Para/Ser Interface $ 229 $169 Series 40 Inv. or Pay., ea. $ 400 $275 
Full Videx Line. Call. Up to 35% off. Series9Text& Speli&Mail,all3 $ 595 | $395 
WICD, Trackball $ 80 $55 Series 80 GL & АВ & АР, Videx $ 595 | $395 
Ad H962 
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LIST 

PRICE 

Perfect, Perfect Writer $ 389 
Perfect Speller $ 189 
Perfect Filer $ 289 


Quality, GBS w/3 gen. (a DBMS) $ 650 
Sensible, Sens. Speller, specify $ 125 
к Silcon Valley, Word Handler $ 250 
Sof./Sys., Executive Secretary $ 250 
Executive Speller $ 75 
Ж. Solidus, Stockfile $ 600 
Stockseller $ 700 

Systems Plus 
Acctg. Plus, General Ledger $ 425 
Acctg. Plus, GL, AP апа A/R $ 995 
Acctg. Plus, above + Inventory $1395 


Software Publishing, PFS Il $ 125 
Report $ 95 
Graph $ 125 
Southeastern Data бише, call to specifv. 
STC, The Creator EW! $ 200 
Stoneware, DB Master $ 229 
OB Utility | or Il $ 99 
Videx, 


Ж брремгйег II preboot disk $ 
Visicalc to 64K preboot disk $ 50 
Viscalc to 176K preboot disk $ 

VisiCorp/Personal Software, 

Ж  Visicalc 33 4 250 

Visidex Spec? $ 250 

VisiFile 


Безді, Шау Cty 
DOS Boss 
Apple Mechanic Mew! 

шаш! Раш Sottwara 

Ж Гы. DOS Unity 

Copy 11 Pius (txt copees] 
Epson, Graphics Dump 
incoft. 


4 

$ 

$ 

$ 

% 

$ 
Gr ORTH. by Paul (05 $ 
Tiansf ORTH В by Ғи іші $ 

Microssft, 

$1 

$ 

% 

% 

% 

$ 

$ 


TASC Compier 
AM. Omega. Lockienith [bt cope) 
Penguin, Comp DraphxsSys New 
Graphics Magician New $ 
Phosnis, Zoom Grain 5 
Quality. Bag of Tricks Nea! $ 
Sensible, Back И Up, [bà coper $ 6) 


тазы ФЕЗЕ Әл паз 


HOME & EDUCATION 


Broderbund. 
Apple Parc $ 30 
Arcade Machine $ 45 
Chophller New! $ 35 


Many athers 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


Computer Exchanse 


ALL MAIL: P.O. Box 23068, Portland, OR 97005 
SHOWROOM AT 11507D SW PACIFIC HWY., PORTLAND, OR, OPEN M-F 10-6 


Circte 470 for IBM Peripherals Circle 471 for Apple 


B & H APPLE Ii» 
64K STARTER SYSTEM 


e 48K B&H APPLE 11+ 

a ComX 16K RAM Card. 2 Year Warranty 

ә Micro Sci A2 Disk Drive with 3.3 Controller 

е Central Point Filer, Apple 11+ 3.3 005 plus many 
utility programs 

e Sanyo 9" Green Monitor 

e RF Modulator (for color TV) 

* Game Paddles 

e Game with Color Graphics and Sound 


"ыа | FORTHEAPPLEII/it«.HI 
| DIRECT SUBSTITUTES 
MICRO-5CI for APPLE DRIVES 
Micra-Sci A2 drives and/or controllers are direct plug 
compatible substitutes for Apple drives de ca 
Ц 


PRICE 
For Appie 11 
A2, 514", 143K Disk Drive $ 479 
Controller Card for A2 Drive $ 100 
А40, 547, 160K Ок Drive $ 449 
A70, 54”, 286K Disk Drive $ 599 
Contraller for A40 or A70 
Filer, Disk Utility Software 


Budgeco, Raster Blaster $ 29 $ 22 
OUR Ж- Continental, Home Accountant $ 75 549 
PRICE Datamost, Snack Attack $ 30 $24 
$239 Datasoft. CanyonClimber New! $ 30 923 
$119 Edu-Ware, Several in stock Call Call 
$179 Auto. Simulations, 
$475 Introductory 3-Pack $ 50 $35 
$ 85 Hayden, Sargon II (Chess) $35 $29 
$139 Infocom, Deadline $ 50 $38 
$169 æ% Insoft, Electric Duet by Lutus $ 30 $ 25 
$ 55 args New $ 35 $27 
$350 Spider Raid New $ 30 $24 
5450 Lightning, Mastertype $ 40 $29 
Microsoft, Olympic Decathion $ 30 9274 
$295 Typing Tutor II $ 2 $15 
$595 Muse, Robot War $ 40 $29 
$775 Castle Wolfenstein $30 $23 
$ 85 On-Line, Frogger New $ 35 $ 25 
ds Ultima II $ 55 $40 
Softparn (X Rated) $30 $22 
$139 Piccadilly, Warp Destroyer $ 30 $23 
$155 Sirius, Gorgon $40 $29 
$ 69 Sir Tec, Wizardry $ 50 939 
Knightof Diamonds. № $ 35 $ 26 
$ 15 Sub Logic, Flight Simulator $ 34 $25 
$ 39 Pinball $ 30 $ 23 
$ 69 Strategic, Southern Command $ 60 945 
OTHER BRANDS IN STOCK. CALL. 
5175 


WHiLE THEY LAST 


Ф OVERSTOCK SPECIALS Ө 
FOR APPLE П/П+ 
ComX IGK RAM Card, 2 Yr. Warranty $ 179. $49 
Microsoft 16K. RAMCard $195 ұн | 
$ 22 Seturs Systems, 32K RAM Cud $249 1169 
ALS Synargiter Pack 
$ 15 Supercale plus Condor К $749 195 
$3 Videa Yideoterm, BD column cant $ 345 12% 
$9 CCS, Señal interlace 77104 $150 $129 
Centronics пене 7728 510 5 85 
% 59 Calender Clock 74244 $120 595 
$ 95 Centronics Intertace 77208 $ 120 %9 
$ 75 0 
$299 Thus Month 50 % 0 F F While They Last 
$559 WIE 20 and VIC 20 Hardware and Sofware 
$149 ATARI, 400 and 800 Peripheral and Sottwera 
5159 REC, 8001 Hardwars and Softwars 
$ 75 NEROZ 820 Computer System, with Drives 
$ 53 Monier and CP/M, was $3,695. now $ | 495 
$ 41 ANADEX. ОРОЮ, Dot Matriz Printer, $495 
$2 
$2 AXLON d Leader in Alani Add-on's 
$ 49 Ak Rampownt 128K System 
п 
y {for the Atari BOO} $475 НУ 
| өтеуі 48K Module 16 E 
$21 ATARI вьтроне 32K 
$; 40 itor the Atari 400035000910 £ 0S 
$ 25 Free with above 3: Ramscan, Dugnesbc Osketta 
биі 


окон ок TOLL FREE 
(800) 547-1289 


All Other Orders Including Oregon: 772-3256 


Circle 472 for all others 


Will Removable Hard Disks 
Replace the Floppy? 


Improved data-storage technologies may eventually 


The floppy-disk drive has been the 
method of choice for data storage for 
several years now. But like all de 
facto standards, its dominance is be- 
ing challenged, in this case by the 
development of a new storage 
medium—the removable hard-disk 
cartridge. 

The cartridge appears to offer all 
the advantages of the floppy disk as 
well as increased storage capacity and 
access speed. But before describing 
this new method of data storage, let's 
take a look at how and why floppy 
disks were developed. 

When IBM introduced the 
System/360 computers, their low- 
level microcode programs were 


About the Author 

Larry Sarisky is the vice-president of sales and 
marketing for Syquest Technology. He has 
more than 12 years' experience in marketing 
data-storage products. 
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eliminate floppy disks. 


Larry Sarisky 
Syquest Technology 
47923 Warm Springs Blvd. 
Fremont, CA 94539 


stored іп read-only memory (КОМ). 
By the time the IBM 370 was 
developed, however, semiconductor 
technology had advanced so far that 
microcode storage could be im- 
plemented in semiconductor 
memory. This memory was volatile, 


Newer microprocessors 
can make use of 
virtual storage only 
with the faster access 
speeds offered by hard 
disks. 

| 
so а microcode loading-and-storage 
device was necessary. Magnetic tape 
was considered, but the need for 
loading diagnostic programs as well 


as microcode presented a problem. So 
in 1973, IBM developed a cheap disk 


and drive that provided the random- 
access speed needed for diagnostic- 
program loading. This low-cost, flex- 
ible disk gave IBM an economical 
random-access program-loading 
device. And once such a device was 
available, it was easy to add a write 
capability for data storage. Semicon- 
ductor technology and the IBM 370 
had set the stage for the floppy disk, 
the data-storage medium that helped 
launch the small-computer revolu- 
tion. 

The revolution, however, was 
spearheaded not by IBM but by in- 
dependent manufacturers of floppy 
disks such as Shugart Associates and 
Memorex, who saw the value of low- 
cost, random-access storage for 
smaller computers. By 1975, 27 in- 
dependent suppliers were producing 
8-inch floppy-disk drives. 

The new medium for storage 
offered potent advantages. As 


STEP UP ETTER 
PERFORMANCE! 


Ws кый NEW PRODUCTS 


(qty. 1-3 prices) 
STD 801 and 811 Card Cages 


Black anodized aluminum card cages, with mother- 
board and card retainer bar for use in high vibration 
areas. Specify bottom mount (801) or back mount 
(811). $225 (8 slot motherboard), $265 (12 slots), 
$305 (16 slots). 


STD 881 “NEMA 12” Computer 
Enclosure 


Intended for unfriendly industrial environments. 

Splash-proof (oil and dust tight) box includes 8 slot 

motherboard, card cage, card retainer bar, switching 

| . power supply (+5V Q 6A, + 12V @ ЛА, — 12V 

| c @ WA), 115V AC input. $595. Options: 12 and 16 slot 
motherboards, stainless steel enclosure, EMI/RFI 

shielding. Call for quote on options. 


S-100/IEEE 696 ZIF Extender Board 

(#2В-1) 

Zero Insertion Force greatly simplifies board testing 
| and substitution. 3000 + insertion/extraction cycles. 
| Includes fuses on + 8V and + 16V lines, ground post, 

41 x 17 hole kluge area (0.1” grid), and power-to-board 
switch with LED indicator. $159 


STD BUS 
COMPONENTS 


5 (qty. 1-3 prices) 
STD 0041. Flat cable terminated 
| prototyping board. $49 
Е | FUNT uu ESL STD 002. Dual 18 edge connector 
SVK == terminated prototyping board. $54 
STD 003. Terminal block terminated prototyping board. $59 
STD 101. Extender board, 8.4” long. $59 
STD 201. 8 channel TRIAC (4A/117V) output board. $229 
ЖЕ ii вто 211. 8 channel opto-isolated line voltage input board. $194 
LM STD 221. 8 channel SPST reed relay output board. $169 
" л d STD 231. 8 channel low voltage isolated input board. $194 
F^ STD MBD*. 8 slot ($135) or 16 slot ($175) high speed motherboard. 
P^ STD 16K ВАМ“. 16K X 8 static memory card. $325 
t. р юз CPU Z*. 4 MHz 280 CPU board with serial ГО and sockets for 8K of RAM/ROM. $335 
1 Circle 299 оп inqulry card. 


‚ For more information, call Mullen Computer Products at (415) 783-2866 
| or write MCP Inc., Box 6214, Hayward, CA 94544. 


"ОЕМ products manufactured by CompuPro diwiston of Godbout Electronics; distributed via MCP tnc., a Godbout affiliate. 


Photo 1: А size comparison of the 3.9-inch removable hard-disk cartridge drive with 
standard 51⁄4- апа 8-inch floppy-disk drives. The cartridge drive is 1.625 by 4.8 by 8 


inches. 


Business Week reported in a May 17, 
1976, article, "Each standard disk 
(floppy) has the data-storage capacity 
of 3000 punched cards. The disks are 
also reusable, easier to store and 
mail, and inexpensive." The article 
also predicted that "a new market 
segment is opening up thanks to the 
development of the cheapest of com- 
puters—the microprocessor or com- 
puter-on-a-chi p." 

As these prophetic words were 


NEC distributors 


written, Shugart Associates was 
developing a lower-cost 5%-inch 
flexible-disk drive. It was this drive 
that signaled the decline of cassette 
tape. The 5%-inch floppy-disk drives 
and media cost less than comparable 
cassette-based storage. They offered 
an average access time of about half a 
second compared to the cassette's 20 
seconds. And their error rate was two 
orders of magnitude better than that 
of cassettes. 


pull miracles out of 


a thimble. 


NEC Spinwriters" Their supernatural reliability 
and versatility have mode them the world's most 
popular letter-quality printers. Here are some of the 


miracles they can perform for you. 


The Spinwriters' rapidly growing catalog of print 


thimbles give you incredible versatility, One NEC 
thimble can print in 35 different languages. Another 
has complete technical and mathematical symbols. 
Another a full scientific symbol font. The thimbles 
snap in and out in seconds, And they each last for 


more than 30 million impressions. 


Of all printer companies only МЕС designs and 
manufactures its own comprehensive family of 
forms handlers. We've got eight of them, enough to 
handle any form you can conjure up. They're all user- 


changeoble, too. 


spinwriters have remarkable reliability, more Nippon Elect 


15 minutes. 


The Winchester Disk 

While lower-cost 5%-inch floppy 
disks gained most of the attention in 
1976, Memorex saw another IBM- 
developed storage technology that 
could be used in small computers. Its 
Model 601 hard disk was the first 
small Winchester system to Бе 
available from a source other than 
IBM. By protecting the read/write 
heads and disk platters in a sealed en- 
vironment, the Winchester could 
deliver higher data-storage capacities, 
faster access, and greater reliability at 
a lower cost per byte. While the 601's 
disk diameter was a hefty 14 inches, 
successive Winchester-technology 
disk drives reduced it to 8 inches and 
then 5% inches. 

The history of disk storage has 
been a tale of increasing compactness. 
The first 14-inch Winchester-type 
drives paralleled established storage- 
module devices. The 8-inch Win- 
chester followed the 8-inch floppy 
disk. The 5%-inch drive was com- 
patible in size with its corresponding 


routine lubrication. Ever. With only 3 major ¥ 
spares, mean time to repair is only 4 


The МЕС Spinwriters. Reliable, quiet, 


compact, flexible and easy to use. 


Span write о trademark 
lid 


than two years between failures in normal usage. 


And they need no preventive maintenance or 


For more information on NEC Spin- 
writers, or to find out how to become 
an NEC distributor yourself, contact the 
authorized NEC distributor nearest you. 


NEC Information Systems, тс. 


floppy disk. And, finally, the 
3.9-inch hard-disk cartridge (see 
photo 1) parallels the newer 


“microfloppies.” 


The Need for Better Disks 

The development of 16-bit pro- 
cessors, more complex operating 
systems, and multiuser, multitasking 
configurations has increased the need 
for hard-disk capacity, reliability, 
and speed. Newer processors can 
make use of virtual storage only with 
the faster access speeds of hard disks. 
Operating systems such as Unix 
have a large assortment of utilities 
that won't fit ona floppy. To perform 
multiple tasks for multiple users, 
systems required the capacity and ac- 
cess speed available only from hard 
disks. 

Microcomputer applications are 
becoming far more sophisticated. А 
business accounting system can re- 
quire a box of 10 floppy disks. A 
high-resolution digitizing camera 
may need more than a megabyte of 
data storage for a single picture. 


Database-management systems, com- 
puter graphics, English-language- 
based programming, extensive menus, 
and broad-based application packages 
all require faster access to a larger 


amount of data than a single floppy 
disk can hold. 


If a fixed disk crashes, 
it can be replaced only 
by a factory technician. 


The Limitations of Fixed Disks 

While fixed-disk Winchester drives 
are suitable for many applications, 
they present severe integration prob- 
lems for smaller computer systems 
that now use one or two 5%-inch 
floppy-disk drives. The 14-inch drive 
is simply too big and too heavy to be 
integrated into many existing 
systems. It also requires a more 
sophisticated interface and both AC 
and DC power-supply voltages. 

The smaller 51⁄4- and 8-inch Win- 


chester drives have proved to be more 
practical for small systems, but they 
are no panacea. Although they're 
smaller than the 14-inch drives, they 
still may be too large for some 
systems. Why? Because most systems 
have required both removable and 
fixed media. If the current system has 
been designed for one or two 5%-inch 
floppy disks, there may not be room 
to add a fixed-disk drive. 

The user must also worry about the 
possibility of a fixed-disk failure. If 
the fixed disk crashes, it can be 
replaced only by a trained technician. 
Even worse, data may be lost forever. 
For this reason, most users back up 
important programs and files on flop- 
py disks or tape. Unfortunately, the 
floppy disk is often inadequate for 
backup. Small Winchester drives 


have capacities that range from 5 to 
80 megabytes. Backing up that much 
storage on floppy disks is inconve- 
nient and slow. And although tape 
can be used for backup, it lacks the 
random access, reliability, and ser- 
viceability of disk storage. 
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Photo 2: Syquest Technology 502-306 removable-cartridge hard-disk drive. The car- 
tridge (shown at left) is inserted into the drive unit, shown with its top cover and drive 


door removed. 


In spite of these limitations, small 
hard-disk drives have become the 
hottest products in data storage. 
Almost every computer manufacturer 
now offers Winchester hard-disk 
storage, as either a standard system 
component or an option. Why, then, 
are floppy disks still needed? Because, 
until recently, they enjoyed two 
critical advantages over hard disks: 
they were removable and cheap. 


The Hard-Disk Cartridge 

Floppy disks can no longer in- 
herently claim those advantages over 
hard disks, following the develop- 
ment of a new generation of 
removable, pocket-sized hard-disk 
cartridges and drives such as the Sy- 
quest SQ-306. Cartridges can be 
replaced when they're full, and, like 
floppy disks, they can be transported 
from one computer to another (see 


photo 2). [Editor's Note: The Syquest 
removable-cartridge hard-disk drive 
is not a Winchester drive because the 
read/write heads are not permanently 
sealed with the disk, as is the case in 
true Winchester technology ... 


R. S. S.] 


But not all hard-disk cartridges can 
compete with the floppy disk. Car- 
tridge drives are now available in 
three sizes: 3.9, 5%, and 8 inches. АП 
three sizes share the same basic tech- 
nology, but their prices differ sig- 
nificantly. Eight-inch cartridge drives 
cost $1500 or more. The smaller 
5%-inch drives cost more than $1000. 
The still smaller 3.9-inch drives cost 
less than $800. Smaller cartridges also 
cost less. The 8-inch cartridge can 
cost more than $100, the 5%-іпсһ 
about $50, and the 3.9-inch about 
$35. 

Although all three sizes are gaining 
acceptance, many industry analysts 
believe that only the 3.9-inch hard- 
disk cartridge is inexpensive enough 
to compete with floppy-disk drives 
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and media, The drive costs only 
slightly more than a floppy-disk 
drive. The cost of a cartridge is com- 
parable to the cost of a box of 10 flop- 
py disks. 

This comparison is even more 
favorable in terms of cost per byte 
because the hard-disk cartridge sup- 
plies far more capacity per unit. 
While floppy disks can hold up to 1 
megabyte of storage before format- 
ting, the 3.9-inch hard disk has an un- 
formatted capacity of 6.38 mega- 
bytes. Not only does it carry from 6 
to 15 times more data than a floppy 
disk, it carries it more safely, sealed 
in a protective cartridge. 

While floppy-disk technology has 
matured and offers few opportunities 
for enhancement, small hard disks are 
at the beginning of their product- 
technology cycle and will have their 
data storage capacity increased again 
and again. The cost per megabyte of 
storage is dropping rapidly. 

Like audio- and video-tape cas- 
settes, hard-disk cartridges will be 
available in a variety of capacities. 


Syquest, for example, is already 
developing a cartridge, compatible in 
size with existing cartridges, that will 
double capacity to 12.76 megabytes. 

Regardless of capacity, these car- 
tridges deliver better performance 
than floppy disks. Their average ac- 
cess time is 75 milliseconds, or from 
1.5 to 3 times faster than floppy 
disks. The data-transfer rate is even 
more impressive. In one second, the 
cartridge drive can transfer 5 
megabits, compared to the 5%%-inch 
disk's Уз of a megabit. That's 20 times 
faster. 

Cartridge models provide better in- 
terchangeability between drives than 
floppy dísks. The cartridge is de- 
signed to provide for a minimum of 
10,000 insertion/removal cycles (see 
figure 1). A closed-loop embedded 
digital servomechanism ensures car- 
tridge interchangeability while allow- 
ing variable sectoring. The embedded 
servo information is recorded on the 
disk and provides the sector-mark 
signals and timing information for all 
read/write operations. 


The digital servo system locks the 
read/write heads over the centerline 
of the appropriate recording track. 
More practical than conventional 
track-following systems, the digital 
servo leaves both surfaces free for 
data and provides flexibility in sector 
formatting. This enables system 
builders to define the number of bytes 
per sector to match any format re- 
quirement. 

The digital servo, helped by on- 
board microprocessor control and a 
microstepping head positioner, also 
speeds data access and improves ac- 
curacy. The microstepping positioner 
steps in increments of 0.9 degrees 
rather than the conventional 1.8 
degrees. The drive's microprocessor 
reads servo information, corrects for 
track alignment, and adjusts the step- 
per within 100 microinches, all at 60 
times a second. 

The 3.9-inch disk drives mount 
almost anywhere—under a keyboard 
or in a terminal. Two hard-disk 
drives can occupy one conventional 
5Y4-inch floppy space. The drives are 
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Figure 1: As a cartridge is inserted into the hard-disk drive, the cartridge door slides 
open to allow access to the read/write heads, which were previously retracted to track 
000. The disk is seated onto the drive spindle by a metal scroll on the cartridge (not visi- 
ble in the figure) and then secured by a magnetic hub. Tabs on the drive base ensure that 
the cartridge is inserted correctly and that the cartridge door is open. А cross section of 
the hard disk illustrates the layers of materials on the disk (not drawn to scale). 


only 1.625 inches high, 4.8 inches 
wide, and 8 inches deep. Their rugged 
design enables them to be used in 
portable systems. 


Easy Integration 

The 3.9-inch cartridge has the same 
pinouts, timing, data-transfer rates, 
and track/sector formatting as 
industry-standard 514-inch fixed-disk 
Winchester drives. This compatibility 
allows the use of standard Winchester 
controllers and interfacing рго- 
cedures, as well as standard 5%%-1псһ 
floppy-disk DC power supplies. 


Convenience 

Convenience of use is an important 
factor in the success of the cartridge. 
The 3.9-inch cartridge is a more con- 
venient size than 8-inch floppy disks 
or larger cartridges. Just under 4 
inches in length and width and less 
than ¥% inch high, it fits in a coat 
pocket, purse, or briefcase. Its 
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"unbendable" case is easy to handle 
and safer to mail. 

Perhaps more important is the con- 
venience of direct access to more 
data. The user can retrieve data from 
a larger online database without in- 


The thin-film-plating 
technique used on 
3.9-inch hard disks 

eliminates the need for 
an initial purge cycle, 
which with 
conventional disks can 
take several minutes. 
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serting and removing many floppy 
disks. This is especially important in 
such applications as accounting, in- 
ventory control, database searches, 
and so on. 


Thin-Film Plating 

The 3.9-inch hard-disk cartridge 
can store more data more reliably and 
in less room because it uses thin-film 
plating for the magnetic data- 
recording layer. While conventional 
Winchester technology must seal the 
disks away from dust, smoke, and 
other contaminants, the cartridge's 
graphite-coated thin-film metallic 
alloy needs less protection. This thin- 
film plating, with a lubricating 
coating that shields against dirt, 
allows denser packing of data and 
protects the disk from “head crashes.” 

This plating also eliminates the 
need for an initializing purge cycle. 
Users do not have to suffer the in- 
convenience of long waits before 
beginning operation. (With conven- 
tional hard disks, filtered air is first 
blown over the surface of the disk to 
remove any possible contaminants. 
This purge cycle can take several 
minutes.) The thin-film recording 
medium provides greater data densi- 
ty, a more consistent recording sur- 
face, better magnetic resolution, less 
susceptibility to contamination, and 
greater durability than the conven- 
tional ferric-oxide recording medium. 

Let's take a closer look at these ad- 
vantages. Thin-film technology in- 
creases data density. It increases 
storage capacity beyond the current 
limitations of the standard Win- 
chester or floppy disk. While the con- 
ventional medium at 20 to 30 micro- 
inches of thickness has a maximum 
density of only 8000 flux reversals per 
inch, thin film is an order of 
magnitude thinner and can store 
more than 20,000 flux reversals per 
inch. This means simply that thin film 
can increase data density by 2.5 
times. Thin film maintains a more 
consistent recording surface. The 
conventional medium is limited by its 
uneven thickness and a soft surface 
that can be damaged in the event of a 
head crash. 

Thin film offers higher resolution 
Expressed as a percentage, the typical 
disk recording medium has a resolu- 
tion of 65 percent. In contrast, the 
metal-film medium has a resolution 
of 80 percent. (Resolution is defined 
as the read-back voltage ratio of a 
signal recorded at twice the normal 


Before you bet your software 


A waiting market. Г you write and sell 16-bit 
software, MSm-DOS and XENIXm give you the 
largest installed base. In fact, over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, Radio 
Shack, Zenith and Intel, to name just a few. And 
the list is growing. That means there's a ready 

and expanding market for your 16-bit applications 
software. 


The UNIXm connection. XENIX is the multi- 
user, multi-tasking, UNTX-derived operating system 
for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 
share hierarchical file structure and 1/0 redi- 
rection, including simple piping. MS-DOS 2.0 also 
provides XENIX-compatible system calls. That 
means there's a migration path for programs written 
to run under MS-DOS and XENIX. What's more, 
both MS-DOS and XENIX are supported by 
Microsofte languages. Which means you can look 
to a single supplier for total support. 


Comprehensive support. Microsoft offers you 
a full product support program. Excellent doc- 
umentation. Plus continual enhancements to both 
languages and operating systems. Your appli- 
cations programs can even be listed in Microsoft's 
growing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 


Leadership. Microsoft led the 
worldinto the 8-bit micro- 
computer market- 
place with 


business on an OS, look who's 
betting on MS-DOS and XENIX. 


the first BASIC for microcomputers. Now, we're 
leading it into the 16-bit market with single and 
multi-user operating systems. Fully supported by 
Microsoft. 


Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard. In fact, they're 
the standard operating systems for the world's 
largest selling 16-bit microcomputer systems. 
Which means your market is already there...and 
growing. Contact us for complete information. 
efore you bet your software on an operating sys- 
tem, look where your market is betting. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICR&SOFT. 


MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE, WASHINGTON 98004 


Microsoft is a registered trademark, 
and MS, XENIX and the Microsoft 
logo are trademarks of Microsoft 
Corporation 

UNIX is a trademark of Bell 
Laboratories 


recording frequency versus the nor- 
mal recording-frequency signal.) 
Thin film is more durable. 
Durability, expressed in terms of sen- 
sitivity to head impact, is another 
critical factor. Soft oxide coatings are 
no match for a read/write head. 
When a head crashes (contacts the 
disk's surface), oxide particles are 
dislodged. These particles can lead to 
still more crashes or surface damage. 
Although it's not as hard as a 
read/write head, metal film is 1000 
times harder than an oxide layer. This 
greater degree of hardness is 
measured by the Mohs test, which 
scales degrees of hardness from 1 to 
10. Each increasing degree on the 
scale represents an order of 
magnitude increase. А typical 
read/write head has a Mohs number 
of 7. The conventional medium has a 
Mohs number of 2.0 to 2.5. Metal 
film has a hardness of 5.0 to 5.5. 
Thin film is less susceptible to con- 
tamination. With the conventional 
medium, dust particles are attracted 
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and captured by the fluid lubricant 
used over the ferric-oxide layer. This 
presents operating problems, 
especially for oxide media used in 
Winchester-type disk drives with 
low-flying heads. In such drives, a 
purge cycle of one to two minutes is 
required. 

Some manufacturers of thin-film 
disks add a layer of graphite, quartz, 
or sapphire above the metal magnetic 
layer. Depending on the loading force 
of the heads used with the disk drive, 
the protective layer can range be- 
tween 0.025 micron and 0.1 micron. 
(The heavier the loading force, the 
thicker the protective layer.) 
Microdisk of Fremont, California, a 
sister company to Syquest, adds a 
0.1-тісгоп graphite overcoat. The 
dry lubricant affords extra protection 
against head crashes and seals the 
metal substrate to prevent corrosion. 


Summary 
Floppy disks and drives still cost 
less than their nonflexible cartridge 


counterparts, but the cost per byte is 
comparable. The removable-car- 
tridge user gains online access to 
more data, faster access speed, 
greater drive reliability, and better 
data integrity. These advantages will 
become even more affordable as 
hard-disk technology and volume 
production improve. Users who buy 
a single cartridge rather than a box of 
floppy disks will get more for their 
money. They will have the best of 
both worlds—the high capacity, per- 
formance, and reliability of a fixed 
rigid disk as well as the removability 
and low cost of a floppy disk. 

The 3.9-inch hard-disk cartridge 
with thin-film plating offers the 
floppy-disk user a better storage 
medium at a competitive price. | 
predict that just as the floppy disk re- 
placed the punched card and the 
cassette, so will the cartridge replace 
the floppy. The cartridge’s better 
cost/performance ratio and con- 
venience for the user will make the 
floppy disk obsolete. № 


» 300/4200 Baud — Bell 1037137212 compatible 

» Auto diol —Hayes Smanmodem compatible 
«Full or Half Duplex 

* Audio Monitor signals busy line, no-answer, elc. 


Our newest modem does all this wilh 3 USI chips 
about one seventh of the usual integrated 
circuils Its simplicity an achievement of 
advanced micro-processor design promises 
hwo major beneits The first is outstanding neli 
ability — thot stands to reason The second 6 a 
cost low enough to inspire skeplticism Be skep- 
СОК shrewd comparisons moy sove you 
$100 or more. 


Intelligent design alsa makes this modem uncom- 
monly easy іо use Lights and swiiches let you 

test ond coreci installations without technical 
experience — including some thot require 
special intemdaces of rewinncg wilh most modems 


The shrewd modem If if's nol al your dealers yel 
write or call lor complele specificalions 


"Suggested hist lor model 2124 Auto Dial including 
R5232 interlace, ВЈИС phone jock and two year 


lirnited woranty 


U.S. ROBOTICS INC. 
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The 100.. Winche 


Removable. Half Size. 
Half Price. Full Performance. 


It's here. Winchester capacity and performance at half the size, 
half the price. And yes, available in removable or fixed disc drives. 
The SyQuest 100mm (3.9) 50306 packs five megabytes 

(formatted) in half the height of a 54" Winchester. And when 
the Q-Pak" cartridge is full, just slip in another one. №5 the best 
of both worlds—the reliability of Winchester with the transporta- 
bility of removable cartridges. 


А better drive. 


SyQuest drives give you a better fit. Mount SyQuest drives 
almost anywhere. Under a keyboard. In your terminal. Fit two in 
one minifloppy space. SyQuest drives are only 1.625 inches high, 
4.8 inches wide, and 8 inches deep. 

Easy integration. The SQ306 has the same pin-outs, timing, 
data transfer rates, and track/sector formatting as industry- 
standard 51⁄4” Winchester drives. Use standard Winchester 
controllers and interfacing procedures, standard minifloppy DC 
power supplies. 

Better price/performance. Sy Quest delivers five megabytes 
with proven Winchester heads, positioning, brushless motors and 
air filtration. Buffered seek reduces average seek time to 75 
msec. But the cost is half of comparable 5⁄4” Winchesters. 


Q-Pak " —a better cartridge. 

Better reliability. Closed-loop servo with imbedded digital 
servo (DigiLok " ) ensures cartridge interchangeability while allow- 
ing variable sectoring. Chromaflux™ graphite coated thin film 
metallic alloy discs protect against contamination. No long purge 
cycle required. 


Available now. 

SyQuest is shipping. In 1983 we will deliver more than 
250,000 drives. Second sources will be available. So order your 
evaluation units today. For more product information, circle our 
readers' service number. For delivery and pricing information, write 
or call Larry Sarisky, SyQuest Technology. 
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47923 Warm Springs Blvd. Fremont, California 94538 
415/490-7511 TWX 910-381-7027 


Distributed by Hamilton/Avnet (213) 615-3915 
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Let your imagination take wing. 

Think charts. Graphs. Shapes. Images. 

Use originality, creativity and color in programs 
that entertain. Educate. Organize. Analyze. Апа 
programs that get down to business. 

Maybe you've written software like chat. Or 
perhaps you're thinking about it. 

If so, consider this. 

You could draw attention to yourself by writing 
programs for the ІВМ Personal Computer ол the 
IBM Personal Computer. Because all our advanced 
features (see the box at right) make it faster and easier 
to do so. 

Enhanced BASIC already in ROM, for example, 
has graphics commands already built in. 

And if you write a program using our Advanced 
BASIC, you'll find the DR AW command 
particularly appealing. It's virtually a separate 
graphics language ширт a larger language. 

Put your visual together with any of the 128 
characters and symbols in ROM for a simultaneous, 
text-and-graphics mix. 

Have musical accompaniment as well. 

) It's easy, because BASIC controls the built-in 
speaker with a single command. 

Utilize the ten, programmable 
function keys. Try ЕЗ to paint. 
FÁ for lines. F5 for circles. Or 
F6 for boxes. 
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Draw attention to yourself. 


(Write a program for the IBM Personal Computer.) 


IBM PERSONAL COMPUTER SPECIFICATIONS 


| User Memory Display Screen Permanent Memory | 
| 16K-512K bytes* нео, (ROM) 40 bytes* | 
Microprocessor 80 characters x 25 lines — Color/Graphics 
| 16-bit, 8088* Upper and lower case ы қарды | 
| Memory Green phosphor screen*. 16 сојогѕ* | 
2 internal Operating Systems 256 characters and 
| iskette drives, 5%”, DOS, UCSD p-System, symbols in ROM* | 
160K bytes or 320K CP/M-86T Graphics mode: | 
| bytes per diskette Languages 4-color resolution: 
Keyboard BASIC, Pascal, FORTRAN, 320Һ x 200У” | 
| 83 6 ft. cord MACRO Assembler, Black & white resolution: | 
attaches to COBOL 640h x 200v* 
| system unit* Printer Simultaneous graphics & | 
| 10functionkeys*  All-points-addressable —— textcapability* | 
| 10-Кеу numeric pad graphics capability Communications | 
Tactile feedback* Bidirectional’ RS-232-C interface 
| ostics 80 characters/second Asynchronous or SDLC | 
| Power-onself testing* 18 character styles protocols | 
Parity checking* 9 x9character matrix® Up to 9600 bits per second 
| *ADVANCED FEATURES FOR PERSONAL COMPUTERS _| 


Remember that these function keys make your 
program more "friendly" to the user and, therefore, 
more appealing to us. 

In fact, 1f you're interested in licensing your 
software, we could be interested in publishing it. 

We could also be interested even if it runs on 
another computer. If we select your software, we'll 
ask you to adapt it to our system. 

So if you think your software is close to 
picture perfect, consider sending it in. 

For information on how to submit 
your completed program, write: 
IBM Personal Computer, 
External Submissions, Dept. 765 PC, 
Armonk, New York 10504. === = 


The IBM Personal Computer 
Atool for modern times 


For more information on where to buy the IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii, 800-447-0890. 
TUCSD p-System is a trademark of the Regents of che University of California. CP/M-86 is a trademark of Digital Research, Inc. 
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The Winchester Odyssey 


From Manufacturer to User 
A look at drives, OEMs, and the cost of doing business. 


Looking at the advertisements for 
514-inch Winchester drives, the first 
thing you notice is the substantial dif- 
ference between the original equip- 
ment manufacturer (OEM) prices and 
the retail prices. What happens to a 
5-megabyte drive between the manu- 
facturer's shipping dock and the dis- 
play floor to cause a price increase 
from $600 to $3000? 

Perhaps the primary reason for the 
price difference is that the drives 
advertised for the OEMs are by no 
means complete and ready to use. It's 
no accident of advertising photo- 
graphy that you see the drive's in- 
terior workings in beautiful detail. 
The photographer was not hindered 
by a cabinet or controller board 
because neither of those items is part 
of the deal at this stage. Another 
missing item is the power supply. 
Before you can use this drive, the 
OEM must make these additions. The 
controller poses a particularly dif- 


About the Author 

Jim Toreson is the president, chairman of the 
board, and chief executive officer of Xebec, a 
manufacturer of disk-drive controllers. 
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ficult problem for the OEM because 
the original Winchester design omits 
the data separator, and therefore each 
OEM must tackle that job. 

The high-speed data transfer in 
Winchesters requires a data separa- 
tor, which takes the data stored on 
disk in one-channel modified frequen- 
cy modulation (MFM) code and sepa- 
rates it into the clock and data chan- 
nels that the host computer uses in 
non-return-to-zero code (NRZ). (See 
the text box on page 126 for a descrip- 
tion of the process.) The design of the 
separator becomes a complex task be- 
cause of the number of different 
drives and operating systems in exis- 
tence. This challenge to the OEM's 
creativity translates into considerable 
expense. 

Even after the controller, power 
supply, cables, and cabinet become 
part of the product, the OEM still has 
hurdles to overcome before the drive 
appears on your desk. Meeting the 
UL (Underwriters Laboratory) and 
FCC (Federal Communications Com- 
mission) testing requirements calls for 
additional work. The OEM also pro- 
vides operating-system software, 
documentation, and customer sup- 
port after the sale. After determining 


the cost of each of these steps, the 
OEM adds a sales markup to the total 
and you now have a $3000 drive. 

Many of these same expenses apply 
to OEMs who simply act as whole- 
salers for another manufacturer's 
drives. They must test and therefore 
pay for an entire system. To the re- 
sulting overhead OEMs then add 
their general and administrative costs 
and theirown markup when calculat- 
ing a drive's final price. They send the 
drives to a distributor, who also adds 
a markup. If we examine the details 
of this process by looking at an OEM 
in action, the reasons for the price dif- 
ference are more apparent. 

Xebec of Sunnyvale, California, 
produces two Winchester drives, the 
Xebec/Apple kit and the UP-9705 
Universal Winchester Mass Storage 
Subsystem. Both drives are function- 
ally identical and use a single-board 
large-scale integration (LSI) control- 
ler with automatic error detection 
and correction, a universal command 
set, onboard sector buffer, Shugart 
Associates Standard Interface (SASI), 
and a data transfer rate of 1 megabyte 
per second. The company charges 
$1299 for the Xebec/Apple kit and 
$1995 for the UP-9705. As I explain 


The IMS Family 


IMS Computer products not only fulfill the requirements network with a conservative functional overlap of the 
of stand alone applications, they are designed to be cost system above and below in the Family Tree. 

effective, intelligent nodes іп a total network environ- Jhe IMS family is growing rapidly—keeping pace with 
ment! Each product fulfills a particular requiremenkof the technology and the ever increasing needs of industry. 
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For complete information and specifications 
plus the location of your nearby IMS 


i E International dealer, call or write toda y! 
С) 5000SX systems computer; S100 based archival node to which six user у | 
terminals may be connected, each with its own processor and memory. (714) 978-6966 or (702) 883-7611 
©) 8000SX systems computer; 5100 based archival node with dual floppy, 


Winchester and tape back up capability. Six user terminals may be 
supported, each with its own processor and memory. Ы 2800 Lockheed Way 
© 500015 stand alone intelligent node, $100 based. May support up to four Carson City, NV 89701 


© users, with up to 25 MByte Winchester with dual floppies. Telex: 910-395-6051 
8000$ large system computer. S100 based. Can support up to 16 users чех: v1U-000- 
with large disk and tape back up capability. INTERNATIONAL 
© Stand-alone intelligent CRT with high resolution We Build Computers As If Your Business 
monitor and removable typist keyboard. D ded On Th 
(Э Expanded CRT to be used as intelligent Note Processor. epende n inem. 
[ncludes Micro Processor, 64K of memory and four serial 
ports—two of which are to be used to connect into high 
à speed network communication. 
© Portable cartridge tape back up. Stores 17.5 MBytes 
of data. Operates in start/stop or streamer modes. 
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the differences in these two products, 
you'll see how OEMs charge back for 
their costs. 

Xebec calls the UP-9705 "universal" 
because its design incorporates host 
adapter cards to allow you to operate 
it with a variety of microcomputers. 
(For an overview of the link between 
drive and computer, see "Building a 
Hard-Disk Interface for an S-100 Bus 
System" by Andrew C. Cruce and 
Scott A. Alexander on page 130 of 
this issue.) Currently these include 
products from Apple and IBM, along 
with S-100 bus, Multibus, and Q-bus 
compatible computers. The advan- 
tage of this approach is that it lets the 
OEM ог dealer supply drives for a 
variety of computers simply by stock- 
ing a sufficient number of these 
universal drives and the adapter cards 
for each system. The advantage for 
the user is that once a Winchester 
system is bought, it can be made com- 
patible with several systems just by 
purchasing adapter cards. The design 
can save money for both the dealer 
and the user in the long run. 


COMPUTER GEAR—WHOLESALE! | 


| 'urchase your Hardware and Software directly from ап OEM/Systems Integrator. 
a full line of Board Level Components, Software, and Peripherals for all the Popular Machines in use today. 


To provide this flexibility, Xebec 
buys each type of computer and hires 
a programmer already familiar with 
that computer's operating system to 
design the adapter card. The comple- 
tion of the design and the ensuing 
production of the card does not mean 
an end to the company's use of the 
system and the programmer. То keep 
pace with software corrections and 
enhancements, Xebec retains both. 

The central concept of the 
Xebec/ Apple kit is to reduce the ex- 
penses of software support. Although 
the components in the two drives are 
identical, Xebec offers this kit with 
only an Apple II adapter card sup- 
porting DOS, CP/M, or Pascal. This 
difference saves the company and the 
end user money. 

One expense common to both 
drives occurs during inspection for 
hard and soft errors at the OEM's 
facility. Because the bit error rate (or 
BER, a function of the average num- 
ber of bits transferred before an error 
Occurs) is a crucial test, drives must 
be thoroughly use-tested before the 


Take advantage of our buying power We stoc 
These include 


5-100, GODBOUT, MORROW, APPLE, IBM PC, TRS80, OSBORNE, HP. NORTHSTAR, SUPERBRAIN, NEC. 2/Н-89. XEROX. and man 


others. Call for your needs. 


We'll give you the Lowest Prices, and the Technical Support and Know-How we are quickl 


Secoming well-known for. Satisfied Customers Nationwide! The Nation's Custom Systems House for Business. Education. Science 


SOME OF OUR CURRENT SPECIALS: 
MICROSOFT MBASIC 80 $199 ө ASHTON-TATE dBASE || $459 € SYSTEMS PLUS FMSB1 $299 
MICROPRO: WOROSTAR $259, SPELLSTAR $159, MAILMERGE $99, PACKAGE-ALL THREE $489 


COMPUPRO 
INTERF 2 $18 


2-80 CPU $219 


1 $189 
ЧУС RIRA $4405 В. $5575 [75 $729 


UUIUKCODE $219 


JOM УВЗА $399 
'ELEVIDEO TERMINAL SALE: 925 - $749 
LIMITED SPECIAL: USI 12" AMBER MONITOR-20MHZ (SHARPER THAN SANYO) $199 
NE ARE THE LARGEST IN THE CUSTOM CONFIGUARTION OF COMPLETE STATE-OF-THE-ART 
SYSTEMS. AT PACKAGE PRICING, WITH INTEGRATION, BURN-IN. & PROGRAMMING. 


strial шайу 5'A"'', 


ОМЕ 5:4” APPLEAGM: $299 


AMO SIN.B0.COMP. $675 
VID-X2 VIDEO BO 5319 
$0 SYS VOB-8024 $459 
IBM PC/20R/MON $3749 
SSM VB2 VIDEO 
РЕНТЕС 5/4” 05005125 GSK RAM 542 
MORROW MULTI/0 $279 


SANYO 12” GR(HI RES) $209 


MORROW DESIGNS 


JEW MICRODECISION COMPLETE COMPUTEF 
INCLUDES CP/M, WORDSTAR, MBASIC, DISK 
1 


2 DRIVES $1219 
NEW 12" GREEN TERMINAL $499 


0/20 WICPIM $349 
9 MULTI I/O $299 

HARD DISK SUBSYSTEMS, DRIVES—CALL 

DECISION 1 MICROCOMPUTER—CALL 


$199 


DJOMA WICPIM $439 


QUICKSuHEEN 3129 SUPEHUALU 


AMDEK 300G 


8''. Ноооу ant 


8" 5500: (788 
1 


DUAL 6” 0$00- 
—W/OMA CONTACP/M: 31998 


nnouncing the CCT SUPER SUPPLY: --8У0 8 to 30A; +16V to ЗА+; +24 V to 10А +; +12V@ 2A; -SV@ 2A+ 
A well-engineered, compact supply plugable to handle virtually any Maintrame/Floppy/Hard disk combo. Call us. 


WE HAVE A LARGE STOCK ОҒ ІВМ PC SDFTWARE. 
4 ipro—Microsoft—dBase 11—Spellguard—Supercalc 


SPECIAL: MICROSOFT ІВМ PC БАК RAMCARD — $2991 | 


Call for any CP/M Software—We stock all lormats, at big destount" 


E WOW lss SPECIALS $$ GOOD THROUGH MONTH ENO. As supplies last. Rainchecks may be given if possible. Cash Sales Only! 


CUSTOM COMPUTER TECHNOLOGY 


1 CRAFTSMAN COURT, BOX 4160, SEDONA, ARIZONA, 86340 (602) 282-6295 | 


SES. & AVAILABILITY SUBJECT TO CHANGE. 
L FOR CATALOG. FREE TECHNICAL HELP TO ANYONE. 
G-IN 8 GO. AZ RESIDENTS ADD APPLICABLE SALES TAX. 
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ALL PRODUCTS NEW, AND CARRY FULL MANUFACTURER'S WARRANTEE? 
WE CAN CONFIGURE BOARDS & SOFTWARE FOR YOUR SYSTE 


CP/M.TM DIGITAL RESEARC 
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company passes them. The drives 
must average 1 bit error or less for 
every million bits transferred, and it 
is apparent that checking this with a 
statistical sample large enough to en- 
sure validity would be very time con- 
suming. For example, at 5 megabytes 
per second, such a sample would re- 
quire nearly three hours of continu- 
ous read time for just one data track, 
not including seek and head-settling 
time. At that rate, complete testing of 
a typical drive would take more than 
1600 hours or nearly 70 days. Xebec, 
however, uses phase margin analysis 
to reduce the testing time to under 
two minutes on one data track and to 
48 hours on the entire drive (see the 
text Бох on page 128 for а descrip- 
tion). This analysis system reduces 
the company's overhead for this stage 
of the process, and the cost to the end 
user is also somewhat less than it 
would be if the drives were tested 
conventionally. 

In terms of packaging, the Xebec/ 
Apple kit and the UP-9705 differ 
greatly. The latter uses a compact, 
custom-made 115-volt/230-volt 
power supply, FCC- and UL-approved 
shielded connectors, and a custom- 
designed cabinet. Not only are the 
materials costly, but these drives are 
fully assembled. The kit, on the other 
hand, has a power supply (same volt- 
age, but not custom-made), cables, a 
crude cabinet that is packed in a box 
with the drive, controller, adapter 
card, accompanying software, and 
some instructions for assembly. Not 
only does the company avoid paying 
wages to an assembler, it also saves 
money in completely bypassing FCC 
and UL testing. Certification by these 
agencies is not possible and therefore 
not necessary for any device shipped 
in component parts. The cost of test- 
ing, engineering, and producing the 
additional shielded cables, connec- 
tors, and sheet-metal parts required 
for FCC and UL certification adds 
considerably to the price you pay for 
a packaged subsystem. 

The biggest difference between the 
package and the kit is the company's 
definition of support for each. The 
end user pays less for the kit because 
it is shipped directly from the factory 
and thus avoids the entire distri- 


THECOMPLETE COMPUTER. 
pue 94995. | 


is easier for dealers to sell, customers to 


Add to this, custom software, 
nationwide service and attractive lease 


buy, and OEMs to use in their systems flooring and you have a real winner — 
because everything is integrated into built by a billion dollar company thats 
a 20-inch wide single desk top unit: And that's just the tip ofthe iceberg. been around for over 100 years. 
computer, keyboard, color graphics, Our 8-bit CPU provides CP/M standard 
disk drives — even a dot matrix printer! with MP/M with CP/NET as an option. ; 

Thats why the BMC 17 800 is the Or you can upgrade to a 16 bit CPU - ae gu Кімде Поррах, 16 Mbyte 
complete computer. The total system. | which offers ІВМ PC compatible MS hard disk (optional & integrated). 
Study the call-outs and you'll see why. | DOS* CP/M 86* and much more. Dual 500 Koyte floppies & dual 6.3 


Mbyte removable cartridge disks 
(optional & integrated) 


1. 640 x 200 pixel-address- 
able CRT with full color 
graphics. Also available in 
monochrome (8 shades) 


2. 30 programmable 
softkeys 


3. Full ASCII keyboard 


X 


ka 


м. 


13. 4 I/O slots for 
expansion 


12. RS-232C port 


4, Internal expansion slots. 
Built-in calendar clock. 
4MHz Z80A microprocessor. 


. И. 3 accessory ports 


Up to 256K RAM | 6. Separate cursor controls % 10. Line print key 
5. 120 cps bi-directional dot Z Screen dump anytime қ | 
matrix printer with 80-132 du | 9. Full numeric keypad 
columns 8. ROM cartridge programming 
| i — 1 Ar 
CP/M and CP/NET are 


trademarks of Digital Research E М! | Lo BMC SYSTEMS INC. 
Distributed in Canada 


by Canada Computer CULA 1900 Avenue of the Stars, Century City, CA 90067 
(416) 677-7972 (213) 557-9002 • 1-800-BMC-8003 


Circle 59 on inquiry card. 


| © 


MFM 
READ DATA /* 


© 


PLL CLOCK 


DATA CELL 
WINDOWS 


ә ee € 


1 1 
NR2 DATA Ан Е ть а 
0 - | 1 
1 | 
! | 
1 | 
і l 


el ee © 
= => -|o 


— =— q > == 
ae oe ow oe | СО 


ОТ И а р р р И ра И р ра 


e— 


MFM read data is phase locked to the PLL clock. The rising edge of data is in phase with the rising edge of clock. 
2. The PLL clock generates the data window. 


3. If the MFM data pulse occurs іп the zero half of the data cell, the NRZ data is zero (0). If the МЕМ data pulse occurs in the one half of 


the data cell, the NRZ data is one (1). 


4. if no MFM data pulse occurs, the NRZ data is zero. 

5. Тһе NRZ clock is а constant-frequency clock generated from the PLL clock. On the rising edge of the NRZ clock, the state of the NRZ 
data line determines if the data bit is a one or a zero. 

6. The NRZ data line changes states only on the trailing edge of the NRZ clock. 


Figure 1: Typical MFM-to-NRZ data recovery. For further information refer to chapter 5 of Computer Storage Systems and 
Technology by Richard E. Matick (Wiley-Interscience, 1977). 


When 5'%-inch Winchester disk 
drive manufacturers decided to omit 
the data separator from their devices, 
the responsibility for that important 
piece of design fell to the designers of 
controllers, Let's now take a look at 
the role of the data separator in hard- 
disk data storage. 

Bit-shifting during data separation 
can seriously affect the read/write ac- 
curacy or bit error rate (BER) of a Win- 
chester drive that has been integrated 
with its controller. When data is mag- 
netically stored on the recording sur- 
face of the drive, it is translated from 
the host computer's non-return-to-zero 
(NRZ) code into modified frequency 
modulation (MFM) code. The data 
separator compresses the two channels 
of information that make up the NRZ 
code, data and clock, into one channel 
encoding both. This process is neces- 
sary because a magnetic disk stores 
data as a series of bar magnets along 
individual tracks in the substrate, thus 
leaving only a data channel available. 
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When data is transferred from the 
disk back to the host computer, the 
read/write head reads transitions from 
one magnetic polarity to another. This 
series of pulses must be separated into 
the original data and clock channels. 
The clock is a series of cells with a 
square voltage peak, found before and 
after the window area. This area is 
where the read/write head measures 
data voltage to determine if the bit isa 
one or a zero. It is understandably dif- 
ficult to match the two channels per- 
fectly against each other at five million 
cycles per second. However, this is ex- 
actly what must be done if the data is 
to be read. (See figure 1.) 

Because floppy disks transfer data at 
a much lower rate, a much larger 
amount of time is available to transfer 
each bit. With the increase in time 
comes an increase in the size of the 
window, and thus the system has a 
greater margin for error. Then con- 
sider what happens when the entire cell 
gets down to the 200-nanosecond 


The Data Separator: А Necessary Expense 


range, as is the case with Winchester 
drives. The slightest mismatch of the 
two channels means that the bits liter- 
ally go out the data window and the 
data is unreadable. 

The Xebec controller solves this pro- 
blem by using a phase-locked loop 
(PLL) system that locks onto the МЕМ 
data pulses and recovers the bit timing 
from the disk by first picking off the 
data transitions and converting them 
into a voltage. Then a voltage con- 
troller oscillator uses that voltage to 
generate a clock frequency that direct- 
ly correlates to the data transfer rate. 
Because the clock is customized to fit 
the data, variations in the speed of 
movement of the data can be accom- 
modated. | 

It should be obvious from this brief 
account that the design of the data 
separator is no small task, and for this 
reason it contributes considerably to 
the end cost of a disk drive subsystem. 
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butor/dealer network and its mark- 
ups. The kit comes with a standard 
90-day warranty, and the user must 
return defective drives to the factory, 
where they are repaired and returned 
within 30 days. With the package, the 
user can opt for a maintenance con- 
tract that provides a replacement 
drive within 24 hours if a drive needs 
repair. Additionally, the buyer of the 
UP-9705 can take advantage of com- 
pany-provided training, full docu- 
mentation, manuals, and a phone ser- 


vice for questions. Direct sales staff 
and after-sale support are two other 
services that Xebec provides for the 
packaged system. 

To keep the expenses of the kit to a 
minimum, ХеБес is experimenting 
with a variety of low-cost support ac- 
tivities. А newsletter will provide kit 
owners with a place to exchange in- 
formation, ideas, and solutions to 
problems. Company representatives 
will attend Apple trade shows not to 
answer questions but to encourage kit 


Microcomputer 


Solution 


^ FOSC 


PROBLEM: Confusion caused by growing number of computer 
companies promising solutions to industrial and scientific problems. 


SOLUTION: since 1978 Pragmatic has integrated systems based on a 
powerful combination of hardware and software spanning from single to 
multi-user operation and running BOTH 8 and 16 bit software. 


RESULT: a solution that solves your problem NOW and anticipates your 


future computing requirements. 


The Pragmatic solution runs CP/M, CP/M 86, 26, and MP/M compatible 
software. All systems include Wordstar™ for word processing, 
SuperCalc-86™ for business and financial planning and Ashton-Tate's 


dBase II™ for data base management. 


The Pragmatic solution gets you through the microcomputing maze with 
complete solutions for today and tomorrow. Sound Good? Call Jerry Hall 
for the Pragmatic representative nearest you. 


pragmatic designs 


Pragmatic Designs, Inc. 950 Benicia Avenue Sunnyvale, CA. 94086 


(408) 736-8670 TLX: 171627 


imm 


uPro 


Pragmatic Designs is an authorized CompuPro Systems Center. 
Trademarks: Wordstar of MicroPro, SuperCatc of Sorcim, dBase | of Ashton Tate, CP/M of Digital Research, 


CompuPro of Godbout Electronics. 
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owners to form users' groups. Where 
the kit is concerned, Xebec's goal is to 
avoid answering questions on the 
phone, debugging applications pro- 
grams, and holding the hands of inex- 
perienced users. If the company can 
avoid providing that support, the kit 
remains a less costly alternative for 
hobbyists and others who eschew the 
frills. 

As you can see, the cost of pro- 
viding the end user with a functioning 
drive is a factor of the cost incurred 
by the OEM. In our case, we have 
chosen to provide our customers with 
twooptions: a bare-bones kit with lit- 
tle in the way of after-sale support, 
and an assembled and tested package 
with several support services includ- 
ed. Which product the user buys will 
depend on his needs. The price dif- 
ference is substantial but is ап ac- 
curate reflection of the differences in 
our costs for producing the two 
systems. W 


Testing the Bit Error Rate 

The difficulty facing anyone who 
wants to test a Winchester drive is that | 
the bit error rate (BER) is so low that it 
is hard to determine what a valid sta- 
tistical sample size should be. Xebec 
uses a technique called phase margin 
analysis to handle this problem. 

The size of the data window and the 
position of the data in the window are 
important factors in the BER. Phase 
margin analysis artificially reduces the 
width of the data window and then 
counts the number of bits that fall out- 
side this boundary. With this ap- 
proach, the BER climbs enough to 
make analysis of the drive's reliability 
easier and faster. The increased BER 
gives us a sample of significant events 
statistically large enough to make ac- 
curate predictions about the drive's 
reliability. 

By using this method, we measure 
both actual errors and near misses. We 
don't attempt to predict the BER from 
analog measurements of signal-to- 
noise ratio or from maximum peak 
shift. Our experience shows that the | 
artificially high BERs correlate reliably 
with actual BERs when the drive is in 
actual operation. By using this system, 
we also reduce the time needed to test a 
Winchester disk subsystem from 70 
days to 48 hours. 
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Look what Saturn Systems 
has come up with! A multi- 
function board for the IBM PC 
with everything but the kitchen 
sink. No need to clutter up all your 
slots with assorted boards — this 
one does it all! You get: 


1. 64K bytes of RAM, with expan- 

sion sockets for up to 576K 

Hard disk interface (SASI host 

adapter) 

. Two serial ports (COM1 and 

COM?) 

. Real time calendar/clock with 
battery back-up 

5. Parallel printer port (LPT1, 

LPT2, or LPT3) 


һ о M 


WOW! 


And, as soon as you open the 
box you'll find everything you 
need to put your board to work 
immediately. Saturn's software 
packages include: 


1. Print spooler to letyou keep 
using the computer while the 
printer is running. 

2. Hard disk support for current 
level of PCDOS. 

3. PSEUDO-DISK™ software to 
simulate a very fast disk drive 
(even faster than a hard disk!) 

4. Real time clock support, so you 
never have to type in the date 
and time. 


Circle 488 on inquiry card. 


All this for only $795! Get the 
most out of your IBM PC. Ask for 
the Saturn multi-function board at 
your local dealer. (Larger memory 
models also available.) *64K internal 
RAM and 1 disk drive required. 


SATURN 
SYSTEMS .. 


PO. Box 8050 
Ann Arbor, MI 48107 
(313) 973-8422 


Building a Hard-Disk Interface 
for an 5-100 Bus System 


Part 1: Introduction 


How a Winchester disk drive 
and disk controller work, and what is needed to connect them 
to the S-100 bus and the CP/M operating system. 


The development and availability 
of inexpensive, high-performance 
Winchester-technology disk drives 
offers us the opportunity to vastly ex- 
pand the capability of micropro- 
cessor-based systems. The fact that 
these disk systems are both inex- 
pensive and intrinsically highly reli- 
able makes them extremely attractive 
as add-on devices for existing sys- 
tems. Over the past several months 
we at ASC Associates have designed 
and constructed 574-inch Winchester 
disk subsystems for several micropro- 
cessor systems. In this and two subse- 
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quent articles we will describe in 
detail all the hardware and software 
necessary to integrate a standard, 
commercially available Winchester 
disk with an existing S-100-bus, 
CP/M-based computer system. 


In terms of speed 
Increase, a hard disk 
Is to a floppy disk 
roughly what a 
floppy disk І5 to 
a cassette tape. 


This month we'll review the general 
background information required to 
understand the following articles. 
Next month we'll explain the design 
steps required to interface the disk 
hardware with the system. In part 3 
we will cover the software necessary 
to make CP/M aware that the disk is 
on the system, and we will describe 


the initial integration and debugging 
process. We intend that at the conclu- 
sion of this series you will have suffi- 
cient background information to be 
able to construct and integrate the 
disk system described in these articles 
with an S-100, CP/M-based com- 
puter system. 


Why a Winchester? 

The first question you might ask is 
why go to all the trouble of putting a 
Winchester disk on a microprocessor 
system in the first place. The answer 
is twofold: increased storage capacity 
and speed. Current state-of-the-art 
5%-inch floppy-disk-drive systems are 
limited to about 1 megabyte of stor- 
age per drive. The smallest Winches- 
ter systems, 5%-inch drives, can to- 
day store over 10 megabytes per 
drive, and these storage capacities are 
only the beginning. The development 
of newer-technology thin-film read/ 
write heads is expected to increase 
capacity by factors of four and more 


Ever since the introduction of low-cost 
microcomputers, business professionals 
have asked for a system that lets office 
workers use the knowledge they have and 
the procedures they already understand. 

The solution hasarrived. VersaForm 
now provides you and your staff with a 
natural way to use a computer—a forms 
processing database system. 


THE IDEAL WAY TO USE 
А COMPUTER 

Just about any form in your office can 
provide a familiar and easily mastered 
interface to a personal computer. Simply 
copy aformto the computer screen and 
you're set. 


BUILD YOUR DATABASE WITH ANY 
OF THESE FORMS 

e Bill of Materials 
Client Billing 
Freight Documentation 
Insertion Orders 
Insurance Claims 
Inventory Ledgers 
Invoices 
Job Estimates 
Medical Records 
Personnel Histories 
Project Scheduling 
Purchase Orders 


Unlike any other system, VersaForm 
gets you started on a computer, working 
the way you're workingnow...youcan 
even use your existing paper forms. 


UNIQUELY DESIGNED TO 
YOUR OFFICE REQUIREMENTS 
Most forms have two parts. The form 
heading contains information that appears 
only once on each form, like customer 
name or project number. The transaction 
region, below, has a variable number of 
line itementries which might contain 
quantities, descriptions, unit costs and 
extensions. T hese entries require a system 
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that does decimal alignment, tax calcula- 
tions, subtotals, payments, running 
balances, and allows you to make changes 
at any time. Ordinary databases simply 
can't do it. 

All these features and тоге аге yours 
with VersaForm. А spectacularly useful 
print formatting capability enhances 
professional forms management. The 
magic of print formatting is the ability 
to producefrom a single form in your 
database, several completely different 
printed forms. For example, from a patient 
record you can produce a history chart, 
an insurance claim, a statement and 
standard dunning notice. 


EVERY DAY BUSINESS FORMS 
DEMAND A TWO-LEVEL RECORD 
STRUCTURE... 

ONLY VERSAFORMHASIT. 
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MANAGEMENT REPORTS IN 
A HURRY 

Thereal power of aforms processing 
database is evident with VersaForm's 
reporting facility. You need only point 
to the data items within a form you want 
queried, sorted, counted, subtotalled, and 
totalled. There's no complicated format to 
enter—VersaForm automatically produces 
columnar formats, titled, dated and page 
numbered. 
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In just minutes, a detail or summary 
report is automatically produced. What's 
more, you can run the report again and 
again without having to re-enter the 
instructions. 


APPLE ИЛИ, HARD DISK, 
IBM PC DATABASE? 

VersaForm supports both floppy and 
hard disk sub-systems. You can swap 
data files between different systems 
through a hard disk-based network. From 
remote locations data disks can be consol- 
idated into company-wide reports. 


OPEN-ENDED SYSTEM. 

For special requirements, an optional 
OEM Pascal Interface provides sophisti- 
cated users and software developers with 
powerful VersaForm tools, allowing direct 
access to the B-tree indexed database. 
System integrators can add value by 
creating templates and writing custom 
interfaces. 

Users say VersaForm is the most power- 
ful and easy to use system around. That's 
because it's more than just a database; it's 
atrue Business Form Processor. 


VERSION NOW 
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in the next several years. 

The other advantage of a Winches- 
ter disk drive is its rapid operation. In 
terms of speed, a hard disk is to a 
floppy disk roughly what a floppy 
disk is to a cassette tape. For a Win- 
chester disk system, maximum seek 
times (maximum time to find data on 
the disk) are on the order of 150 to 
200 milliseconds (ms) rather than the 
several seconds associated with many 
floppy-disk systems. Also, once the 
data is located, it is transferred at 5 
million bits per second, which 
much faster than existing floppy-disk 
systems. At these rates a Winchester 
system can access data anywhere on 
the disk and load 64K bytes of infor- 
mation in under 1 second. The low 
access times, high data-transfer rates, 
and large storage capacities of Win- 
chester drives allow us to realize the 
full processing power that is inherent 
in current microprocessor systems. 
Winchester drives open new vistas for 
such applications as large inventory 
systems, database management sys- 
tems, and data analysis applications. 


What Is a Winchester? 

The term Winchester comes not 
from an inventor's name, but from 
the code name IBM assigned to the 
development of the Model 3340 disk 
memory, which was introduced in 
1973. The industry as a whole has 
borrowed the Winchester name and 
now generally uses it to describe any 
disk drive using similar technology. 
The key element of the Winchester 
technology is that the head-to-disk 
assembly (HD А) is sealed from out- 
side air and the disk is generally non- 
removable. 

In some ways, the Winchester tech- 
nology is similar to conventional 
hard-disk drives. As with conven- 
tional hard disks, the read/write head 
floats over the recording medium on 
an air cushion that keeps the head 
from contacting the disk. In the case 
of the Winchester, however, the 
sealed and extremely clean environ- 
ment of the HDA permits the disk de- 
signer to "fly" the read/write head 
closer to the disk surface. In typical 
removable-media hard-disk systems, 
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STOCK-FOCUS 

Find out how low is low and how high is high. 
Using capital structure and performance dala, Stock- 
focus objectively calculates the underlying value of a 
stock. The system was first developed by the manage- 
men! science department of a major money center 
bank, and is now in use by investment advisors, trust 
companies and brokerage houses. On your screen, 
Stock-focus will plot an estimate oflowest value, highest 
value and the current price. You then decide what to 
buy, sell or hold. 


THE FOCUS TECHNIQUE 

FOCUS is CENTENNIAL SOFTWARE's new 
approach to Program Architecture, providing a nat- 
ural interaction between microcomputers and users. 
It provides worksheet style input screens, free access 
to al program segments, and the ability to com- 
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both after-tax holding and the results of sale. With 
Real-focus you can analyze any potential investment 
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the read/write head flies 60 to 70 
microinches above the disk surface. 
The limitation on the distance the 
head flies above the disk is based on 
the minimum distance the head can 
fly safely above the disk and not risk 
contact with dust or any other con- 
taminant on the disk. Any contact of 
this type causes the head to stop fly- 
ing and crash on the disk surface. 
Such a crash normally ruins the read/ 
write head and the surface of the disk 
medium, results in a complete loss of 
data, and necessitates an expensive 
repair job. Sealing the HDA in a Win- 
chester drive provides a substantially 
cleaner environment than that of re- 
movable-media disks and allows the 
designer to fly the head about 20 
microinches over the disk surface. 
This lower head altitude provides 
higher magnetic flux densities at the 
recording surface and thus higher re- 
cording densities on the disk. 

During read/write/seek орега- 
tions, the Winchester head flies above 
the surface of the disk on an air bear- 
ing, supported by carefully balanced 
aerodynamic forces. As the disk 
starts or stops, the head takes off or 
lands in a silicone-lubricated landing 
area. When the disk is not spinning, 
the head rests on and actually con- 
tacts the landing zone on the disk. 

Winchester drives have a number 
of advantages over conventional 
hard-disk drives. First, they are very 
low cost both in absolute terms and in 
terms of cost per bit of storage capaci- 
ty. In addition, the sealed environ- 
ment of the HDA produces extremely 
high reliability with MBTF (mean 
time between failure) figures quoted 
in excess of 8000 hours. Winchester 
disk drives also require no preventive 
maintenance such as changing air 
filters or cleaning and aligning heads. 
This is of particular importance to 
owners of small, inexpensive com- 
puter systems who wish to have the 
capability associated with removable- 
media hard disks without the atten- 
dant maintenance hassles and ex- 
pense. The primary disadvantage 
comes from the fact that the storage 
medium (the actual disk platter) is not 
removable. This prevents us from 
backing up data files in the conven- 
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industrial Hitachi CRT › High brightness 
phosphors • 1 year parts warranty 
CUSTOMERS: GET A $50 REBATE FOR BUYING 
AFTER ARRANGING A DEMO AT YOUR LOCAL 
COMPUTER STORE. 

DEALERS: CALL FOR DETAILS ON DEMO PLAN. 


Suggested List .............................. $595 
Amdek 3006 12” green ................... ве. $145 
Amdek 300A amber ....,.. ....- ааа .. -- $160 
Amdek 3106 for ІВМ те гіатеттінійфіғеакэзгттиек:і- рве рш + 5170 


Amdek310A amber ..... ius» казаа Chee sei DIEU 
Amdek Color | ............... ТС” $325 
Amdek:Color EPRPPPTTETTTNNISTTTLS TERTII $685 
SWR Alo eT ессно арена $89 
Dynax 12” green, 20MH2 „......,.... no ............... $129 
Dynax 12" amber, 20MH2 ............................... $145 


JCS 968-11 [630 lines. 16 colors. РС cable] ....... 
Taxan/ JCS 12" green ....,... 


Taxan/JCS #681 .. 
STAR MICRONICS 


E. E 
[m Е GEMINI 10 


ЕР... | $365 


ЗОЕМО REBATE 


_ ӘБИ 
FI 


PRINTERS 


Epson MX-BOFT— w/Graphtrax Plus ..,,,..........,...... 9488 
Epson MX-100—w/Graphirax Ples ..... ——— ПВ 
Brother/Comrex—t7 cps Daisy ...,................ pesaga 9148 
F-10 Starwriter—emulates Olablo ,,,..,................. 91190 
IDS Microprism 110503. BO column, graphics ....,,......... $529 
IDS Prism 80 ""*8)wuvimulwpdimuevqiunn»tsnostetvvtutr9-r: $850 
IDS Prism Ю?....,,.,.................... VERDE S1025 
NEC 1110-1 э ұбанафазаанаижавевсан- >авенфянафя U-uhetst $2065 
МЕС 7730-1 for ІВМ РС ,,,,,....................4>>... 92005 
Okidata .............. sees... USES Standard spool type ribbons 
u82A—80 column. 120ср5 ^" jspuanbaebtdsecéupadürunubuke $395 
u83A—132 column. l20eps ................. issus SS $660 
u84AP —200cps. 132 column. parallel ..,........,....... $939 
и92А—160срз. 80 column .,.......................... $089 
Prowrlter/PMC—80 column, 120ерз. proportional ........... $435 
Prowrlter 11—132 column, 120508 ,....................... 9655 
STAR MICRONICS Runs Epson software, 100cps, §/t. graphics. 
Uses spool ribbons—a likely savings o! 5100». 


Gemini 10—80 column. 2k expandable buller ..... 4....-.. $365 
Gemini 15—132 column ........................-...... 9478 
ATARI 
Alar BOR ABK р ааьан 44 pu A оваа $535 
Microtek 32k RAM [АТ 400/800)—list $138 . REESE UL 
РегсотАЕО40-51 (176K]—list $699 ...................... $545 
” RF044-81 (352K]—Ilst $845 ........................... $685 
810 05К/................ И — $450 — 
830 Modem . ...... TRECE ЧЛ КЕ i osse Tarbes $159 
8&50Prinlar Interface ,..,...................... ...... 8165 
PEBIBEEIBIB. uox casas а анайы ак gau а < 
Serial cable ..... E REI FREE E $35 


S-1000 THINLINE MAINFRAME 


+ 6 stot motherboard, cage + Power for 5-100 
and 2 thinline 8" drives + Fan, EMI filler. con- 
nector culouts + 12" wide x 10" deep x9.8" high 
1-4 pes... $478 5-9 pcs ... 5450 
ШЕ: ықы waves Resta РИТ ЕНТ $425 


CABLES ' 


Kaypro cable. printer—5h ........... $35 
Osborne printer, paratiel—5ft ........ $35 
Osborne serial, modem—5ft .,.,,.,.... $35 
В" (hoppy. 6 ft, 50 conductor, Гог 2 


Фжечатазтібееаоефіасавжгочя, $35 


Also see Apple. ІВМ. and Atari 
SIERRA DATA SCIENCES 


ә 5-100 cards (юг single and multi-user 
systems © Mulli-user systems need one mas- 
ter. опе additional stave per user and Turba0OS 
soltware е Complete systems with drives and 
CRT terminal are available. 
1-80 4МН? Master (64K/2serial/fioppy 
controller/hard disk pori- 
586-100 ................... .... $655 
1-80 4МНг Slave [2 seriai/2 parallei/64K/ 
EPROM programmerj—SBC-100S ... $565 
4- Ed serial communication board- 


1510/4 T———— кез! Sead 
RS- 232 Mulliplexor board— 
SDS-MUX ...................... $235 
Hard disk interface lor Micropolis— 
SOS-HDI-M .................... $129 
CP/M for Master with BIOS- 
CPM/BIOS ..................... $150 
Turbo-Qes for Master with Slaves— 
TURBD-DOS .................... $645 
MODEMS 


Anchor Automation —FREE SOURCE 
subscription ........... WORTH $100 
Mark I. 300 baud sastane PE L4 рр“ $95 
Mark |І, 300 baud, Atari .......... $95 
Mark Ill. 300 baud, Tl ,........... $115 
Mark V. 300 baud, Osborne ..,.... $115 
Mark Vi. 300 baud. IBM PC ....... $235 
Mark Vil, 30D baud, auto 


answer/dial ‚ааваа. $135 
Mark Vill, 1200/300 baud. auto 
answer/dial ......... em eed $435 


9 Volt OC Adapter ,.............. 
Hayes Smarimodem 300 ,,.,........ $215 
Ѕтагітодет 1200 .,............. $515 
Novallon Apple-cat 11 .,....,........ $269 
212 Apple—cat ............ ‚..., $995 
DOM -....%5»..2.-<5%.5.2.»;, Gu. 
Aute-cal SHRP вос еен T ORBEA ано г е 5215 
212 Auto-cat ................... 9988 


ALPHA SOFTWARE 


Software or ІВМ PC and Apple 11 

We recommend this sattware, The documenta- 

tion Is excellent, and the prices are compara- 

tively very low. 

DATA BASE MANAGER—PC ,„........ 8229 

MAILING LIST—PC б еетеніӛагтатаніне М5 

TYPE FACES—PC ................. $105 

ТҮРЕ FACES—APPLE .............. $105 

APPLE-IBM CONNECTION—iranslers illes 
Dll. ECRANS Ip 


UME DRIVES 
07242, B" thin. 0500 ............... $485 
07842. 8" std. 0500 .............. $495 
07542. 5/7, 0900, 484% ........... 5295 
07592. P4”. 0504. 96 tpi ........... $385 


S-1000 THINLINE COMPUTER 
SYSTEM 


e Z-804MH2.64K,CP/M © 2Thinline drives, 
8", 2MByte © Mainframe 9 Add any standard 
video terminal and printer 

NOT $3500 NOT $2500 JUST $1895 


ADD-ON DRIVES FOR 
ZENITH Z-100 COMPUTERS 


e 2 Thiniine 8” drives, double sided, 2MByle 

e Thinline cabinel, vertical. power supply. fan. 
cable 

Just plug Itin ...,...- 6 $1175 


COMPUPRO (Godbout) 


Co-Processor 8086/8087 8 MHz ...... $615 
Dual Processor B085/8088 6MH2 ..... $385 
Disk 1 Floppy Controller ........... $490 
RAM 17. 64K CMOS. 12МН2 .,....... $515 
RAM 21, 128K Stalic, MHz ....... $1155 
M-ürive, 12ВК .,...,.,>,-......... $1150 
$-100 Mainframe. 20 $101, rack ....... $795 
$-100 Mainframe. 20 slot. desk ,,.... $735 
System Support 1. 1/0 ,..,........ $335 
Interfaces 3, 8 serial .,............. $615 


WABASH DISKETTES 


PA", Single Sided. Double Density with Hub 
Ring 
5 boxes ,.,.. .......... 907.50/box 


EPSON RIBBDNS 


МХ-80 black ,................ 525/3рсв. 
МХ-10 black ЕТЕСІЗ $39/3pcs. 


TELEVIDEO TERMINALS 


Extra Memory Pages [КИ] INCLUOED— 
Ма Char ge 


TVi925—w/2nd page .............. 5748 
TVI850—w/2nd. 3rd, 4th page ...... $945 
MEMORY IC's 


4164 64K Оупатіс 2000$ ........... $7.25 
4164 64K Dynamic 15005 ...,....... $7.95 
4116 16K Dynamic 200ns ....,...... $2.00 
2716 Eprom 'beée»spuetefbut*tanáaMAht4ne 1490 
2132 Ергат хоча учат ям а 49645 ола $650 
616 2Кх8 Static RAM, 200ns ........ $500 
6116", 1500$ ..................... SADI 


Verify prices by phone. Add 2% for Visa or 
Mastercard. Add 642% tax on California 
orders. Shipping is extra except within the 


Continental US on prepaid orders. 53 sur- 
charge on orders under S25. 


IRONSIDES 


(215) 544-5565 
(800) 528-9557 
18546 Sherman Way, 


Suite #110, 


Reseda, CA 91555 
Circle 228 on Inquiry card. 


CP/M 


PROCESSOR MEMORY 


OTHER 
PERIPHERALS 


WINCHESTER 
DRIVE 


DISK INTERFACE 


DISK 
CONTROLLER 


SASI INTERFACE 


HOST 
COMPUTER 
ADAPTER 


5-100 INTERFACE 


S-100 BUS 


Figure 1: А block diagram showing how a Winchester disk drive can be interfaced with 


an S-100-bus computer system. 


tional way (that is, by making and 
storing an exact copy of the disk to be 
backed up). However, this problem 
can be overcome in systems that have 
a floppy disk in addition to the Win- 
chester drive. If you are willing to 
take the trouble, important files can 
be periodically backed up on floppy 
disks and saved in the event that a 
Winchester disk malfunctions. This 
may not be as convenient as standard 
backup procedures, but it can pro- 
vide a large measure of data security. 


Which Winchester? 

During the design process of our 
system we first had to decide which of 
the available Winchester disk systems 
we should use. Currently, Winchester 
disks are available from a variety of 
manufacturers with disk platters in 
different sizes, the most common be- 
ing 14-, 8-, and 5%-inch diameters. 
We evaluated these three options by 
examining the requirements of a typi- 
cal microcomputer user. As storage 
densities have gone up, the 14-inch 
systems have grown to the point 
where they can store a staggering 
amount of data at a relatively low 
cost, Currently, 14-inch systems have 
storage capacities in the multiple hun- 
dreds of megabytes. Although this 
leads to a very attractive cost per bit 
of storage capacity, it also leads to a 
relatively high absolute cost for 
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microprocessor applications. In our 
opinion this level of capacity far ex- 
ceeds the requirements of the typical 
microcomputer user. To a certain ex- 
tent, the same logic also applies to the 
8-inch drive systems. They are too 
big and too expensive for the highly 
price-sensitive microcomputer mar- 
ket. As a result, we homed in on the 
more recently available 5%-inch 
drives as the best alternative. They 
are relatively inexpensive and are cur- 
rently available in models that can 
store over 10 megabytes of data. Ad- 
ditionally, expected technology im- 
provements in the near future will in- 
crease this storage capacity to over 40 
megabytes. Thus the 5%-inch format 
will not only satisfy most of today’s 
requirements but also will provide a 
large potential for growth. 

In addition to price and storage 
capacity there are a number of other 
features of the 5%-inch drives that 
make them particularly attractive. 
One asset is a standardized drive in- 
terface that allows complete flexibili- 
ty in switching from one manufac- 
turer's drive to another in a com- 
pleted system. This also allows com- 
panies to build standardized control- 
ler boards, whichgreatly ease the sys- 
tem integration problem. The major 
advantages of the 5%-inch Win- 
chester drive for microprocessor 
system applications are: 


. low cost 

. large storage capacity 

. rapid access time 

. high reliability 

. no need for preventive mainte- 

nance 

6. common interfaces 

7. small and compact size 

8. low power requirements and low 
heat generation 

9, availability from multiple vendors 

with standard interfaces 


am шо м н 


The Interface Problem 

The block diagram in figure 1 
presents a common approach to inter- 
facing a Winchester disk with an 
existing computer system. The exist- 
ing system contains a micropro- 
cessor, memory, and one or more 
peripherals that are all running under 
control of the CP/M operating sys- 
tem. All this hardware is plugged into 
and communicates via the S-100 bus. 
To add the Winchester system, the 
designer must provide an НСА (host 
computer adapter) that allows com- 
munication between the existing 
system bus and the disk controller. In 
addition, there must be a disk con- 
troller that accepts commands from 
the system via the НСА and in turn 
commands the Winchester disk to 
perform the desired functions. Final- 
ly, the designer must add software to 
the CP/M system to receive disk I/O 
(input/output) requests from applica- 
tion programs, such as "read a file" or 
"write a file," and translate these re- 
quests into commands for the НСА, 

Now we'll discuss each of the 
elements in the Winchester system in 
more detail, concentrating on the 
operation of each element as well as 
the interfaces between the various 
elements. 


The Disk and Disk Interface 

A Winchester disk is similar to any 
other disk system in terms of opera- 
tion and organization. The disk can 
be considered to be composed of con- 
centric tracks of recorded informa- 
tion. Each track is further subdivided 
into sectors. А typical 514-inch Win- 
chester drive system may contain up- 
wards of 40,000 individual sectors, 


design that leaves indust гу 5 standards 
| Our маке 

t would require photomicrographs № 
е: е SOF Ye of these improvements № 
observable. On the job, the advan- 
ages become obvious. Resolution 
ennanced by 20% creates a cleaner 


Л ОЛ put t. And guarantees the read/write 


yin double-density applications. New 
jacket construction, heat-resistant to 

| 140°F, extends disk use without risk of 
mistracking. In effect, durability is re- 
defined. And in accelerated tests 

, against the most respected names 
in the industry, Maxell sustained 

the highest and most consistent 
output over time. 


We applaud industry standards 
that aspire to dropout-free, 
reliable disk performance. 

The Gold Standard expresses 

a higher aim: perfection. 


maxell 


IT'S WORTH IT. 


Computer Products Division, Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020 


Circle 260 on Inquiry card. 


each containing its own sector 
address information and data-storage 


MFM WRITE DATA face, which connects the disk drive to 
the disk controller. Signals in this in- 


space. As the following discussion 
DRIVE SELECT (4 LINES) i | 
will show, the operation of a Win- 
HEAD SELECT [3 LINES] ' chester disk is very similar to that of a 
STEP ч standard floppy disk. The major dif- 
DIRECTION | ference is the speed of operation and 
TRACK 000 the amount of data that a Winchester 
| SEEK COMPLETE 91 can hold. Тһе speed of operation also 
INDEX requires that we use a dedicated hard- 
TO ware disk controller rather than have 
CONTROLLER T 
the controller functions performed by 
OFF TRACK (OPTION) | ; 
m software as in a floppy-disk system. 
ARITE GATE Figure 2 illustrates the standard 
Шіл гарзу 5%-inch Winchester disk drive inter- 
J2 


MFM READ DATA 


a DRIVE SELECTED CORNOS AOR terface are of three basic types. The 

first type provides power required for 

at, disk operation, in this case +12 and 

ей *5V RETURN 2 +5 volts DC. Signals of the second 
те %12У | | CONNECTOR type are data signals that transfer 
*12V RETURN data between the disk and the con- 

FRAME GROUND | ei The data is transmitted serial- 

нан y at a 5-megabit-per-second rate in 

MFM (modified frequency modula- 


tion) format. The last type of signals 


Figure 2: The standard 5%-inch Winchester disk-drive interface. are signals for control purposes that 


Now, heres a printer for you. 


3 Бе nd | The new Silver-Reed EXP550 is 
"я | one of the finest machines for 
A the money on the market today. 
For starters, the EXP550 offers 
carrier feed in units of 1/120 
inch and forward/reverse paper 
feed in units of 1/48 inch. 
Other features include: 16 CPS 
Shannon text + Subscript - 
Superscript - Bold . 17 inch 
^ paper capacity - 10, 12, 15, 
2 PS pitch - and much more. 
©) The EXP550 will provide 
you with letter quality printing 
at a cost that will amaze you. 
For more information, call 
(800) 421-4191 and ask for 


printer sales division. 


| Thie Silver-Reed EXP550 e <5 | IVER- REED 


Electronic Bi-directional, SILVER-REED AMERICA, INC. 
Daisy Wheel Printer. | 8665 Hayden Place, Culver City, CA 90230 
| (213) 837-6104, Outside of California (800) 421-4191 


OEM & DISTRIBUTOR INQUIRIES WELCOME. 
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dent variable proportional to stylus tilt 
and direction ...like a joy stick. 


в SELF DIAGNOSTICS 
A 4-tone alarm reports test results for all — 
components including the tablet grid... 
insuring digitizer integrity. 


Every Digi-Pad is compatible. So when 

you develop your software and interface 

around our smallest and least expensive || | 

Digi-Pad (under $1000), you can inter- TTT--L ILI 
| change апу other size Digi-Pad without HL | | 


М8 T а 
| | 1—4 
| РЕЛЕРТГТ 
- - ышы — = Р GF | мы — ee | 
| | - | | | | | 
| | | Ls | = “4 Pa Р 1 = 
We're the largest producer of electro- HT (c= 
magnetic digitizers. So we can deliver T | | 
field proven tablets in the quantity you 1 | Li m i 2 
need...when you need them. РЕ | | | 
Our Digi-Pad family uses new technology ТИШЕТ T T 
to provide unique digitizer features. Lit] | ые | 
" PRESSURE PEN ШЕН | T. 
The pressure sensing pen option gives | apa m REN 98 
the operator a more natural input... | LI-H 1 | | | | 
perfect for the artist. | | du. "PN 
в 40 1 E i | | | | 
The 4D option provides another indepen- T ы МН En = 


А = 


->f - №: 


redesign. Digi-Pad is also compliant with | "m" | 
U.L., FCC and many other standards. THAI | 
| Give your system an edge. Choose the HI г ІП — 


| number one digitizer from GTCO. 
Call us at (301) 279-9550 today. 


| 
GTCO Corporation ИТ DHT 4 


1055 First St. / Rockville, MD 20850 T BEN 
(301)279-9550 Telex 898471 | ТГ 


А1111 


Кү) 
Ey 


Circle 193 on inquiry card. 


(3a) ROTATION ha 
m me ,- POSITION 
4 DISK 
PLATTER 
Ж TRACK 0 
TRACK 1 
READ/WRITE DESIRED SECTOR 
HEAD 
INDEX POSITION .. m 
DESIRED 
Ei — SECTOR 
(3b) 
(3c) DESIRED 
SECTOR 
fe 
INDEX POSITION 
DESIRED 
SECTOR ———c 
$ i ~=- INDEX 

POSITION 


Figure 3: Reading a sector on a hard disk. In figure 3a the read/write head moves to the 
proper track. In 3b the read/write head is positioned and waiting for the index pulse. 
When the index position passes under the read/write head (3c), the disk controller starts 
reading the first sector on the selected track and continues to read until the desired sec- 
tor is reached. In figure 3d the desired sector is under the read/write head and the con- 


troller begins transferring data. 


allow selection of a particular drive, 
stepping of the read/write head in the 
selected drive, and control of other 
primitive disk functions. 

Probably the easiest way to under- 
stand disk operation is to go through 
the steps involved in seeking and 
reading data on a particular sector of 
the disk. In our case, these are the 
functions performed by the con- 
troller. As the first step in the process, 
the controller moves the read/write 
head to the track containing the 
desired segment by sending control 
signals to the disk drive. When the 
read/write head is on the proper 
track, the controller then waits for a 
specific portion of the disk called the 
index position to pass under the head. 
This index position provides orienta- 
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tion information which identifies the 
start of a track. The controller then 
begins reading the serial data coming 
from the disk, looking at the sector- 
address information for each sector 
until it locates the address indicating 
the desired sector. The data im- 
mediately following this address is 
then captured and the read is com- 
pleted. This sequence of events is 
shown diagrammatically in figure 3. 

A disk-write operation is per- 
formed similarly. The same sequence 
of events occurs until the controller 
locates the proper sector. At this 
point, instead of reading data from 
the disk, the controller sends new 


. data to the disk for recording. 


The final point to be covered is 
how the sector-address information is 


put on the disk in the first place. This 
process is called formatting. When a 
disk is formatted, the controller starts 
on track 0 and, following the index 
position, writes the sector-address in- 
formation for the first sector on the 
disk. It then fills the data area follow- 
ing the first address with nulls or 
other characters to reserve the data 
space for future use. As soon as it has 
filled the area, the controller begins 
the process over again for the next 
sector, writing the sector-address in- 
formation and then reserving the data 
area. This process continues until all 
the sectors on the first track of the 
disk are formatted. The controller 
then steps the read/write head to the 
next track and repeats the process 
until it has formatted all the sectors 
on all the tracks. 

Formatting is typically performed 
only once because creating the sector 
addresses and reserving the data areas 
would destroy any previously stored 
information on the disk. When for- 
matting, we generally have to define 
the size of the data area associated 
with each sector. The size of this area 
affects the total number of sectors on 
the disk and thus the fraction of the 
available disk space that the sector- 
address information occupies. Typi- 
cally, these data areas are set up to 
hold either 256 or 512 bytes of infor- 
mation, although special applications 
could require different allocations for 
optimum storage efficiency. For our 
case we will restrict consideration to 
the 256- or 512-byte cases. 

Because of the need for formatting 
(i.e., placing sector-address informa- 
tion on the disk) manufacturers quote 
two storage-capacity measures for 
disk systems. The unformatted num- 
ber refers to the total amount of data 
that can be stored on the disk. The 
formatted number refers to the total 
amount of data space that is available 
on the disk after it has been format- 
ted. In general, the latter measure is 
of more importance to disk users. 


The Controller 

and Controller Interfaces 
Working backward from the disk 

drive toward the S-100 bus, the next 

device in the disk-drive subsystem is 

the disk controller. We just discussed 


text continued on page 142 


4^ 


* 
x 


> 


+ 
+ 


x^ 


* 


s 


Ф.Ф 


+ 


Ф 
Ф 


x 
Y 
teet 


LXX 


"al 


+ 


T0 9 9 9904009 
222. Ххх ХУ € 
L eee 9 e ЫРЫ 


Ф.Ф. 
x 


жж) 


жж. 
ete 
„ы 


+ 
+ 


ж 
ve 
т 


ы 


кж) 
хх Ф 
X, М 


„ег 
02020000 


,.. 


+ 


xo^ 


хы 


5525 


ere 


Ф046 6 Ф 
48... 


+ 
X 


+ 


CEET 
x | 


Tto 
іш 


Ж, 


+ 


е 
хх 


* 


"nc 


vate 
“ 


^ 
* 


% 


KU г жж 


+ 
тет 


„26, 
зе Ж NX, X 


wore 
+ + 
а” 


М; 


eee 9 2 
006007976676 
1010207020 0 0 0 020 


99994 


ооо 
* 94 %% . | 
X X X X 


55525 
мж. 
9,9 9 e 9 9,9 д A, 


computers 
wholesale 


ы” Фф 


E ч, ETE г 
— Е-4 LES! 


ACS-8000-12 
ACS-8000-14 


m 


"o wh mr cur our 
456 


(i 4 
же 
79 47470. 
$$ 9 4,4; 
20.0.9 


TERMINALS 
— BEUUVIISMPAALAÓ— 


HAZELTINE 


85 | 
INTERTEC 


EB ATARI 


800 (48K) 


The complete CROMEMCO line is available. 


EN INTERTEC 
ж Superbrain ll Jr 


Superbrain ІІ SD 
MORROW DESIGN 


Сай us for prices on the full MORROW line. 


NORTHSTAR 
Advantage 
Horizon 20-64К 


EE HD 18 Mg. Disk 
С CP/M? for Advantage 
We carry the complete NorthStar line — Call! 


E TELEVIDEO 


2-89-80 CP/M® or H/DOS 
7-89-82 CP/M? or H/DOS 
2-90-80 СР/МФог H/DOS 
2-90-82 CP/M®or Н/ DOS 


Advertised prices reflect а cash discount on 
prepaid orders only. Most items are in stock 
for immediate delivery in factory sealed cart- 
ons with full factory warrantees. 


өөө 


2.9.4 44797455 45474 9,9 0 9 0 0 х к, 


Intertube 111 


737-1 Par 
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Prowriter 8510A Par 
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Prism 80 Package 
Prism 132 Package 
Prism 80 All but color 
Prism 132 А) but color 
Paper Tiger 445G 
Micro Prism 


SMITH-CORONA ТР-1.... $629 
TEXAS INSTRUMENTS 


Green Phos 


SANYO 


*Please specify what type of computer used 
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the best prices on the items 
you require. 


N.Y. residents, add appropriate sales tax. 


Shipping is not included (unless otherwise | 


stated) C.O.D.s require a 2596 deposit. All 
prices and offers may be changed or with- 
drawn without notice. 
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COMPLETELY REDESIGNED. 

NOW, THE GRAPPLER +. 

The original Grappler was the first 
graphics interface to give you hi-res 
screen dumps from your keyboard. 
The new Grappler + with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side graphics printout of 
page 1 and page 2. 


The Grappler + cannow be used 
with the Apple® Dot Matrix, 

the Okidata 84, andis Apple Ill 
compatible :[п addition, the IDS 
Grappler + is currently available 
with color capability, including 
color graphics screen dumps. 


UP TO 64K BUFFER OPTION 

An optional Bufferboard can now 
be added to all existing Grappler 
and Grappler + interfaces. See 
your Apple Dealer for details. 


* Requires additional software driver. 
**Requires graphics upgrade. 


© Orange Micro, Inc. 1982 


ACTUAL APPLE Il PRINTOUT USING GRAPPLER AND EPSON Mx100 


ler + 


inter Interface 
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CPM is aregisteredtrademarkof Digital Research, inc. 
Apple is a registered trademark of Apple Computer, Inc. 


THE GRAPPLER + FEATURES: 

е Dual Hi-Res Graphics е Printer 
Selector Dip Switch * Apple Ill 
Compatible* ® Graphics Screen 
Dump * Inverse Graphics * 
Emphasized Graphics * Double Size 
Picture * 90? Rotation * Center 
Graphics * Chart Recorder Mode 
* Block Graphics * Bell Control 

е Skip-over-perf *«Leftand Right 
Margins * Variable Line Length 

* Text Screen Dumps * also works 
with Pascal and CPM. 


THE GRAPPLER -- INTERFACES 
WITH THE FOLLOWING PRINTERS: 
‹ Anadex * Apple Dot Matrix 

e Centronics 122 * C. Itoh ProWriter 
e Epson MX-70, MX-80 * *, 
MX-80F/T* *, MX-100 * IDS 460, 560, 
Prism 80 and 132, Microprism е NEC 
8023 е Okidata 82А * *, 8ЗА * *, 84. 
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@ Ora nge Micro 
Inc. 

1400 N. Lakeview Ave., 

Anaheim, CA 92807 U.S.A. 

(714) 779-2772 Telex: 183511 CSMA 


Foreign Dealer Inquiries Welcome 


If your printer us 
more than 
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ou do, 
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you need The Bufferboard. 


If your Apple is locked into the "PRINT" 
mode so much that you've taken up soli- 
taireto kill the boredom, you needa 
buffer. And if your computer is the Apple 
IIor III, the only bufferfor you is The 
Bufferboard. Expandable to 64K of stor- 
age, The Bufferboard stores an instantane- 
ous bucketful of print data from your 
computer. Then itfeedsthe data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more data from you. 


Take your existing interface— 
and buffer it! 
Only The Bufferboard has a simple 
Interface-Docking System. No bulky boxes 


or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple—and docks onto your existing 
printer interface. The result is convenient 


and economical buffering of most popu- 
lar printer interfaces, including the 
Grappler + ™ interface, Epson interface, 
and Apple printer interface. Thirty sec- 
onds and a single hook-up are all you need 
to end the printer waiting game forever. 


Up to 20 letter-size pages 
stored at a time. 
The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 


memory chips. This "bucket" will hold up 
to 20 pagesof a print job, allowing you 
freedom to use your Apple. 


Тһе Bufferboard—designed 

exclusively for the Apple Computer. 
Specifícations: 
* Versions for Grappler + interface, Epson 
interface, Apple interface, and other popu- 
lar printer interfaces ® 16K buffer standard 
е Upgradeable to 32K or 64K ¢ Automatic 
memory configuration * Automatic self 
test * Includes interface docking cable. 

The Bufferboard is made by Orange 

Micro, Inc.; the same people who brought 
you the popular Grappler + printer inter- 
face. Both the Grappler+ and The 
Bufferboard are now available at your 
local Apple dealer. 


Apple is a registered trademark of Apple, Inc. 
Epson is a registered trademark of Epson America, Inc. 
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E 


SERIALIZER / DESERIALIZER 
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MFM DATA 
TO DISK 


SECTOR Dh антро» г = DISCRETE CONTROL 
BUFFER IN TERFACE SIGNALS TO DISK 


Figure 4: А block diagram of the disk controller. 


the signals that the controller uses to 
access particular sectors on the disk. 
Now we'll discuss how these signals 
are generated and, in general, how a 
controller operates. 

The controllers we will address are 
characteristically known as "smart" 
controllers. This means that they 
have some internal processing capa- 
bility and use this capability to per- 
form many of the interfacing chores 
with the disk without intervention 
from the host computer. The speed of 
the Winchester disk drive necessitates 
a dedicated controller to effectively 
handle all disk control and timing. 
Figure 4 presents a conceptual block 
diagram of this type of controller. 
The disk-drive interface, which we 
have already discussed, is on the 
right, and the interface to the НСА is 
on the left. A common interface be- 
tween the controller and the НСА is 
based on that developed by Shugart 
Associates, known as the Shugart 
Associates System Interface (SASI). 
As shown, the SASI consists of two 
8-bit connections. One set of 8 bits is 
for data and the other is for control 
signals. The control signals are split, 
with 5 bits used for controller-to- 
HCA signals and 3 bits for HCA-to- 
controller signals. 

Internally, the controller is a bus- 
structured device with an 8-bit pro- 
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cessor, a sector buffer, 
izer/deserializer, the disk interface, 
and the SASI interface connected to 
the internal bus. Again, the easiest 
way to understand the operation of 
the controller is to go through a 
typical sequence of operations. In this 
case, the controller will perform a 
read operation from a particular sec- 
tor of the disk. The process starts 
when the host computer, using the 
HCA, generates a Select signal on the 
SASI interface. This alerts the con- 
troller that a command sequence will 
be coming in over the 8-bit data port. 
Through a series of handshakes, a 
command sequence consisting of 6 
bytes of data is passed through the 
data port of the SASI. These 6 bytes 
contain the command to be executed 
by the controller—in this case, read 
data—and the sector address of the 
data to be read. 

With this information, the con- 
troller begins to execute the requested 
command using its internal pro- 
cessor. It sends commands to the disk 
to move the read/write head to the 
track that contains the desired sector. 
Once the head arrives at the right 
track, it waits for the index pulse and 
then starts reading the data coming 
from the disk to find the appropriate 
sector. The 8-bit processor reads the 
data from the disk after it has gone 


a serial- 


through the serializer/deserializer. 
The deserializer portion of this device 
receives the MFM data directly from 
the disk, performs error checking and 
error correction on the data, and then 
passes the data to the 8-bit processor 
(via the internal controller bus) in 
parallel byte format. Once the con- 
troller locates the desired sector, it 
transfers the data from the disk into 
the sector buffer. This buffer is essen- 
НаПу a RAM (random-access read/ 
write memory) chip that is used to 
store the information retrieved from 
the disk until it is requested by the 
host processor. The controller in- 
forms the host system, through the 
SASI port, when it has completed the 
data transfer. At this point the host 
can read the retrieved data out of the 
controller and take any appropriate 
action with it. 

А write operation is performed in a 
similar manner. In this case, the host 
sends the Select command and the 
6-byte command sequence to the con- 
troller that tells it to write data to a 
particular sector. The host then sends 
the controller the data to be written 
into the particular sector. The con- 
troller accepts this data and places it 
in the sector buffer. It then initiates 
the series of actions to find the sector 
to which the data is to be written. 
When the controller locates this sec- 


Only the new TIME SPECTRUM brings you a galaxy 
of expansion options for your IBM-PC* 
with the new VERSAPAK® family of expansion modules. 
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Е SPECTRUM foundation ме: 


z E v 
RAMPAK MEMORY 
EXPANSION MODULE - 
Adds memory expansion 
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foundation module. 


CLIFFHANGER *®- 
Proprietary 
connector mounting 


hardware simplifies installation 
of I/O lines. 


TIME 

SPECTRUM 
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MODULE - 

Contains a Real Time 

Clock, 64KB RAM 
(expandable to 256KB), 
Watch for new VERSAPAK modules to be introduced soon. Sarta ахүпешопоча коп, Optional 

parallel printer port, and interface 
connections for VERSAP AK modules. 


For more information on the revolutionary new TIME 
SPECIRUM and VERSAPAK expansion modules, see | | 
your nearest IBM-PC authorized dealer or contact: | | 


15801 Rockfield, Ste. A, Irvine, СА 92714 
714-859-8871 
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IBM-PC is a trademark of International Business Machines Corp. 
* Copyright Personne! Systems Technology, Inc. 1982 


tor, it passes the data from the sector 
buffer through the serializer, which 
adds error detection and correction 
bits to the data, and then sends the 
result to the disk in serial MFM form. 

In addition to the read and write 
functions, a smart controller can per- 
form a number of other functions, in- 
cluding formatting the disk, refor- 
matting a particular track on a disk, 
and a variety of built-in test and loop- 
back test functions. These functions 
are initiated exactly like the read and 


QUALITY COM 


write functions but with a different 
set of commands passed to the con- 
troller. 


The Host Computer Adapter 
The last piece of hardware required 
to complete the Winchester system in- 


terface is the host computer adapter 
(HCA). As figure 1 indicates, this 


adapter allows communication be- 
tween the host computer 5-100 bus 
and the SASI on the controller. A 
number of options are available in de- 
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signing an HCA, but basically they 
boil down to the degree of intelligence 
that is to be incorporated into the 
HCA. In more simple designs, the 
HCA consists of only a couple of out- 
put ports on the 5-100 bus with the 
proper address-decode logic. In this 
case, the two output ports on the 
5-100 bus correspond to the two 8-bit 
ports of the SASI interface, and the 
НСА 15 essentially a buffer device. 
The disk-driver software then manip- 
ulates these two ports to perform any 
required function exactly as if the 
controller were part of the system. 

More complex designs would allow 
the HCA to perform some of the 
functions that would be performed by 
the host computer in the simpler de- 
sign. Again, an example will best il- 
lustrate the process. Assume that a 
host system wishes to transfer a sec- 
tor of 256 bytes from the host system 
to the disk. In the case of the simple 
HCA design, the driver software 
would be informed by the operating 
system of this required transfer and 
then would send the proper com- 
mands to the controller to initiate the 
transfer process. In addition, the 
driver software would sequentially 
fetch each of the 256 bytes of data to 
be transferred from the host memory 
and pass it through the SASI data 
port to the controller. 

An alternate, more complex design 
of the HCA would eliminate much of 
this processing burden from the host 
system's processor. If the HCA were 
given DMA (direct memory access) 
capability, all the host processor 
would have to do would be to tell the 
HCA what sector to read or write to, 
where in host memory the data trans- 
fer was to begin, and how many bytes 
of data to transfer. Thé HCA would 
then take over the entire process of 
fetching the data from host memory 
and passing it to the controller and 
would simply inform the host proces- 
sor when the process was complete. 

As the description implies, pro- 
viding the HCA with DMA capability 
increases the total system perfor- 
mance by reducing the load on the 
host processor. This increased perfor- 
mance carries with it a penalty in 
terms of increased cost and complexi- 
ty of the HCA. In the design of our 
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Figure 5: А block diagram showing how the BIOS for the Winchester disk drive is in- 


serted into the CP/M operating system. 


system, we considered this trade-off 
carefully. In next month's article on 
the hardware design, we will go 
through these trade-offs in detail and 
describe what system we chose and 
the reason for that choice. 


Variations 

Up to now, we have described a 
general Winchester interface system 
that consists of a drive, a controller, 


and an НСА, Any givensystem must 
contain all these components. How- 
ever, there is considerable latitude in 
how these components are packaged. 


One common packaging strategy is to: 


put the controller and НСА functions 
on the same board. In this configura- 
tion, a single board plugs into the 
5-100 bus and a ribbon cable connects 
this board to the disk. In another 
strategy, the НСА is plugged into the 


There is a road. 


Many cancer patients need 
transportation to and from 
treatments. That's why the 
American Cancer Society has 
formed groups of volunteers 
across the United States who 
give a few hours of their time 
each month to drive them. 
The road to recovery can be a 
long and difficult one, but it can 
be that much easier when 
there are friends who can 
help along the way. 


This space contributed as a public service. 
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5-100 bus and a ribbon cable connects 
the HCA to the controller and anoth- 
er ribbon cable connects the con- 
troller to the disk. This second con- 
figuration is likely to be more com- 
mon because it allows builders of 
controllers to build one controller 
card that is applicable to many 
systems. In fact, as you will see next 
month, this is the configuration we 
chose. 

In the previous discussions, we 
have not mentioned the possibility of 
adding multiple Winchester drives to 
a system. This is certainly possible 
and can be done with very little 
design effort. In most cases, the in- 
cremental cost of the second drive 
amounts to only the cost of the drive 
itself and the interconnection hard- 
ware. We will cover this option in 
detail next month when we discuss 
the specifics of the hardware im- 
plementation we chose and the par- 
ticular controller hardware. 


Operating System 
Considerations 

The final step in integrating a Win- 
chester disk into an existing 5-100 
CP/M-based system is to somehow 
make the CP/M operating system 
aware that the disk is part of the 
system. This is done by expanding the 
existing CP/M BIOS (basic input/ 
output system) to include the new 
disk. The existing BIOS contains all 
the software necessary to run the cur- 
rent peripherals on the system. The 
modification we need would keep 
these existing routines and add the 
necessary routines to communicate 
with the new Winchester disk drive. 
The simplified memory map of CP/M 
both before and after the required 
modification, presented in figure 5, 
shows how this can be done. At the 
top of the existing BIOS is a jump 
table that points to the various 
primitive disk functions for an exist- 
ing system. These functions include 
set track, set sector, select disk, read 
sector, write sector, etc. In order to 
add these functions for the new disk, 
the CP/M system is moved using the 
MOVECPM utility, and a new jump 
table is installed that points to the 
new disk routines. This new code, in 
addition to performing the required 
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disk functions, keeps track of which 
disk is selected. If the Winchester is 
the selected disk, then these new 
routines perform any requested func- 
tions. On the other hand, if another 
disk or peripheral is selected, say the 
existing floppy disk, then the com- 
mands are passed directly to the old 
BIOS routines for that system. In this 
way, with a minimum of difficulty, 
the disk primitive routines for the 
new disk can be included in the 
CP/M system. We will cover the de- 
tails of the BIOS routines for the Win- 
chester system as well as the pro- 
cedures for reconfiguring the existing 
system in part 3. 


Summary 

So far we have covered, in a gen- 
eral way, all the components required 
to interface a Winchester disk with an 
existing S-100, CP/M-based system. 
You should now have a fairly com- 
plete understanding of what a Win- 
chester disk is, how it operates, and 
what some of the differences are be- 
tween Winchester disks. In addition, 


you should now have a general grasp 
of the 5%-inch drive interface, the 
Shugart Associates Standard Inter- 
face, the functions of a smart con- 
troller, and the host computer 
adapter. In parts 2 and 3 we will 
cover a specific example of the inter- 
facing process in detail, using com- 
mercially available equipment: next 
month we will describe the hardware 
including the HCA, the controller, 
and a disk power supply; and in the 
final article we will describe the soft- 
ware aspects of writing new BIOS 
routines for CP/M and reconfiguring 
the system to include the new Win- 
chester disk drive. 

These articles will cover only the 
details of interfacing with 5-100 
CP/M-based systems. For interfacing 
with other computers and operating 
systems, however, the procedure is 
much the same. First, an HCA must 
be designed to allow communication 
between the host computer and the 
disk controller. Then the equivalent 
of the CP/M BIOS must be found in 
the operating system used, and new 


code must be generated to include the 
Winchester disk system. Depending 
on the availability of documentation 
on the hardware and operating sys- 
tem, this may or may not be an easy 
task. Hopefully, this series will pro- 
vide a reference point from which to 
proceed. Ш 


The Winchester disk drive subsys- 
tem described in this series of articles is 
available as a completely assembled 
unit from ASC Associates of Lexington 
Park, Maryland. Іп addition to the 
S-100 version discussed, versions are 
also available for TRS-80 and Apple 
computers. The disk-drive systems for 
these computers use the same drive and 
controller hardware as the S-100 ver- 
sion but use a different host computer 
adapter and interface software. Until a 
nationwide dealer distribution net- 
work is established, these systems will 
be available by mail order for $1995. 
To order or obtain further informa- 
tion, write to ASC Associates Inc., 
POB 615, Lexington Park, MD 20653, 
or phone (301) 863-6784. 


Seria! Фанииии в Parallel 


Connector Option $10.00 
CA Residents 696 tax 
UPS Shipping $3.00 


Engineering 
Speciaities 


™ Model 770 (Ser/Par) or Model! 775 (Par/Ser) 


1501-B Pine Street 


Printers! Plotters! Punches! Robots! 


Convert What You Have 
To What You Want! 


* RS232 Serial 
* 8 Baud Rates 


* Latched Outputs 


* Centronics Parallel 
* Handshake Signals 
* Compact 3% x 4% x 1% 


No longer will your peripheral choices be limited 
by tne type of port you have available! Our new 
High Performance 700 Series Converters provide 
the missing link. Based on the latest in CMOS 
technology, these units feature full baud rate 


Today! 


Post Office Box 2233 
Oxnard, California 93030 


selection to 19.2K, with handshake signals to 
maximize transfer efficiency. Detailed documen- 
tation allows simplified installation. Order the 


Buffer Products 
Coming Soon! 


CALL (805) 487-1665 or 487-1666 For FAST Delivery 
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We Have An Ace Up Our 


Sleeve For You! 
Call For Sale Price Now! 


li MENS n 
yj 4 "The Ace 1 200 
1265025 7-80 Processors 


uiRig-Drüve-«e 128K RAM 


| 9- BO.Columns- 
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THE ALTERNATIVE 
On Sale Now! 
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Microcomputer Prices. 
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The Panasonic portable computer 


We've improved the way 


THE Чы 
(messes АШАК рапазогпс. 
а=. It will improve the way you 
solve problems. And the 
& Solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 
with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 
be more cost effective in the 
field, because you'll have 
access to more information for 
making on-the-spot decisions. 
You'll have the incredible 
advantage of being able to 
TT === | telecommunicate from anywhere 
еее ou are. It gives you a whole 
222221224: y g y 


E—— E: 1 1 Ба Гн А Ж |) new world of computing. 
E | Portable computing. 


Software Solutions —Now 
| Г there's an exciting new software 
“Ж. | System for the 6502 
/ 4 microprocessor that gives you more 
! solutions to your problems. 
| The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapF ORTH and Microsoft Basic 


The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 


The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 


budget — Its your portable personal financial manager. It gives you up-to-the-minute personal 
control. it allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 


Porta-  — Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 


Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
Copy, tables, lists, forms, orders, you name it. 


Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
youre on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


Telecomputing 2" — It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 


with a wide range of new software. 
you solve problems. 


Portaflex —A master program that allows you to create solutions for applications, such as: 
о Inventory Control — Analysis and control of inventory while you're on the job. 


D Order Entry — A customized system for any sales order entry. It offers you preauenvity and the 
advantage of faster order entry. 


D Field Service — Retrieve, diagnose, and analyze your field service data wherever you are in the field. 
D Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field. 
D Estimating — Versatility for flexible bidding and estimating at your job site. 


Software Development Tools for the Customizer — Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile form. 

Simply take a desk top microcomputer; insert the software development discs, create your own 
program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 
*Presently offered for Apple 11 Plus. 


Hardware Specifications — Introducing Peripherals for Additional Solutions — 
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system. 
microprocessor (1 MHz) technology. а Multiple RS-232C serial interfaces 
о It offers 4K or 8K internal nonvolatile RAM о Asynchronous modem with cassette interface 
о 48K internal ROM (110 or 300 baud) 
о Built-in Ni-Cad rechargeable battery pack п 40-character microprinter (thermal dot matrix printing) 
D External AC adapter/recharger 0 ВК or 16K RAM memory expansion packs 
о 26-character liquid crystal display п X-Y, four-color plotter (up to 80 characters per line) 

. 0 65-key completely redefinable keyboard a TV adapter (32 characters X 16 lines with color 


and graphics) 


The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

, The portable computer from Panasonic. We've improved the way you solve problems. 


Link. Panasonic. It's changing the way the world uses ed dein 
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NAPLPS: A New Standard 
for Text and Graphics 


Part 2: Basic Features 


How to encode text and simple graphics elements 
in a standard and efficient manner. 


Last month in part 1 of this series 
we introduced the North American 
Presentation-Level-Protocol Syntax 
(NAPLPS, or "nap-lips"), which is an 
ASCII-like standard that can be used 
to facilitate the interchange of both 
textual and graphical information. 
The graphical information is encoded 
in a very portable and resolution- 
independent form, which can be dis- 
played on a large number of suitably 
equipped display terminals, printers, 
or plotters. 

This month the basic features and 
specific coding formats of NAPLPS 
are introduced. The emphasis will be 
on the set of Picture-Description In- 
structions (PDIs), around which most 
of the important features of NAPLPS 
revolve. 


A Picture Is Worth 284 Bytes 

The easiest way to explain the 
detailed coding formats of NAPLPS is 
to use the simple picture (or frame) 
shown in figure 1 (on page 164), 
which illustrates many of the basic 


About the Author 

lim Fleming was a member of the original 
small group of engineers at Bell Laboratories 
who developed PLP (Presentation-Level Proto- 
col). PLP was later standardized as NAPLPS 
by the ANSI X3L2.1 committee. He is now an 
independent consultant specializing in interac- 


tive computing systems. 
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NAPLPS features. Listing 1 (pages 
154-163) is an annotated version of 
the NAPLPS codes used to produce 
this picture. As you can see, although 
the annotated listing is quite long, the 
actual coding consists of only 284 
bytes. 

For the sake of simplicity, this pic- 
ture was created using the 7-bit form 
of NAPLPS. As you may remember 
from last month, NAPLPS can use 
either 7 or 8 bits. If we had used the 
8-bit form, the coding would be even 
shorter. 


Op Codes and Operands 

As can be seen in listing 1, a 
Picture-Description Instruction usual- 
ly consists of an op code and an 
operand. The op code specifies a par- 
ticular function; the optional 
operand(s) specify the data needed by 
the function. Figure 2 (on page 166) il- 
lustrates the general op code/operand 
structure used in NAPLPS. 

In NAPLPS it is very easy to dis- 
tinguish between the op codes and the 
operands. Ав can be seen, bit 6 is a O 
for an op code and a 1 for an 
operand. This distinction allows us to 
have variable-length operands, as 
long as each operand byte has bit 6 
set.to a 1. Another nice feature is that 
if the PDIs are presented in octal form 
as in listing 1, it is easy to distinguish 
the operands from the op codes. Oc- 
tal codes with a first digit of O (e.g., 


045) are op codes, while a first digit of 
1 (e.g., 154) indicates an operand. 

Bit 5 will always be a 1 for an op 
code. This distinguishes op codes 
from the standard control codes in 
the CO set. The lower 5 bits of an op- 
code byte are used to indicate the par- 
ticular function. These 5 bits accom- 
modate 32 op codes, which are shown 
in figure 3. Most of these op codes 
will be covered in this article. 

The operand bytes shown in figure 
3 all have bit 6 set to 1. The lower 6 
bits (bits O through 5) are thus avail- 
able to encode data, the format of 
which is dependent on the op code 
preceding the data. 

The 6 bits available in each 
operand byte can be formatted in a 
variety of ways. Figure 4 illustrates 
the four standard operand-encoding 
formats used in NAPLPS. 

The fixed format for operand en- 
coding is the simplest and most flexi- 
ble. (Isn't it interesting that something 
"fixed" can be "flexible"?) Fixed- 
format operands are used for small 
bit fields (6 bits or less) and often con- 
tain a few suboperands. For example, 
in the Text op code (see figure 7), a 
fixed operand is used to encode the 
Text Rotation (2 bits: 0, 90, 180, or 
270 degrees), Character Path (2 bits: 
Right, Left, Up, or Down), and Char- 
acter Spacing (2 bits: 1, 1.25, 1.5, or 
Proportional). The fixed-format 
operands are used in most of the 

Text continued on page 164 


BASF QUALIMETRIC" FLEXYDISKS' 
BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks? offer 
you more...an extraordinary new 
lifetime warranty* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
iton BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media-to-head align- 
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343- | 
4600 for the name of your nearest Е 
supplier. 
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"Contact BASF for warranty details. © 1982, BASF Systems Corporation, Bedford, МА 


ERG/68000 


MINI-SYSTEMS 


С Full IEEE 696/8100 
compatibility 


HARDWARE OPTIONS 

[] 8MHz, 10MHz or 12MHz 68000 
CPU 

O Memory Management 

[] Multiple Port Intelligent І/О 

О 64K or 128K STATIC RAM 
(70 nsec) 

[] 256K Dynamic RAM, with full 
parity (150 nsec) 

[] 8" DID, D/S floppy disk drives 

[] 5MB-40MB hard disk drives 

С] Full DMA host adaptor 

O 20MB tape streamer 

О 10 to 20 slot backplane 

[] 30 amp power supply 


SOFTWARE OPTIONS 
С 68KFORTH' systems language 
with MACRO assembler and 

META compiler 
Г] Fast Floating Point package 
O Motorola’s MACSBUG 
[] IDRIS? operating system with 
' C, PASCAL, FORTRAN 77, 
68K-BASIC' compilers 
[] CPIM—68K? O/S with C, 
Assembler, 68K'-BASIC, 
+ 68K'-FORTH 
Trademark 'ERG, Inc. 
"Whitesmiths Digita! Research 
30 day delivery 


with valid Purchase Order 
OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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Listing 1: Ап annotated listing of NAPLPS codes used to produce the designs in figure 1. 
Note that each byte is given in its octal form. This makes it easy to distinguish op codes 
(first digit — 0) from operands (first digit — 1). Coordinates are described in terms of 
both their fractional form and their equivalent form for a 256 by 256 screen. For exam- 
ple, in lines 11-13 the coordinates (0.37 5,0.25) are equivalent to (96,64) on a 256 by 256 
grid. The notation (dx,dy) refers to coordinates relative to the present drawing point. 


Byte Octal Symbolic 
No. Form Form Description 
Get ready for graphics (7 Bit Mode) 
1 016 50 Select G1 (РОТ Graphics) 
Set color to BLUE 


2 074 SET Set Color 
3 111 BLU X100BOOB 


Draw the sky by clearing 
the screen to the current color (BLUE) 


4 040 КЕ5 Reset 
5 120 Clear screen to current color 


Change color to GREEN 
for the grass 


6 074 SET Set Color 
7 144 GRN X1GOOGOO 


Make sure polygons are not highlighted 


Р or textured 
8 043 TEX Texture 
9 100 Solid areas, lines and no highlight 


Draw the grass 


10 067 SPF Set Polygon Filled 


11 111 } 

12 140 ) - (х,у) = (.375,.25) => (96,64) 

13 100 ) 

14 110 ) 

15 140 ) - (dx,dy) = (+.375,+.0) = (+96,+0) 

16 100 ) 

17 110 ) 

18 102 ) - (ах, ау) = (*.25,*.0625) => (+64,+16) 
19 100 ) 

20 106 ] 

21 106 } - (dx,dy) = (+.0,-.3125) => (+0,-80) 
22 100 ] 

23 140 ) 

24 100 ] - (dx,dy) = (-1.0,+.0) => (-256,+0) 

25 100 } 

26 100 } 

27 106 ) - (dx,dy) = (+.0,+.21484375) => (+0,+55) 
28 107 } 

29 100 | } 


Listing 1 continued on page 156 


^ = New items Data Factory. . .... .$134 
ASHTON-TATE аА AE 
dBASE |l. ..call for price ($477) SAVE $255 ON PRODUCTIVITY РАС #3! VHi emo, Me M Saas 


C 


ARTIFICIAL INTELLIGENCE® 


Everything you need: a wordprocessor, spreadsheet and 
database. And a phenomenally low, low price! 


| 16-BIT SOFTWARE 


WORD PROCESSING 


l IBM PC 
Medical(PAS-3). . . .. .5849 
Wordstar . .......... .$279 
ASYST DESIGNE/ FRONTIER. Regular | ашан ШИ 21 
| М Mailmerge. ,.......... .$109 
Prof Time Accounting. ... 3549 Retail Discount АНЕ” 7125214 
eneral Subroutine. , Easyspeller. .....,..... .$159 
Application Utilities ,..... | .$439 Final Word $300 $270 Select/Superspell. 7222. $535 
ШИПА RESEARCH? Plannercalc $ 99 $ 50 Md "——— $116 
NorthStar., .. ..... $149 Condor | $295 $275 (also available for 
TRS-80 Model Ii $604 595 Е 2058 systems). .$229 
Р+Т). ‚ ..$159 | $59 aw 
и с за rr : (for аа ага Рт p 
Ты “ғ T A SPECIAL COMBINATION PRICE: $439 СЫНДЫ m^ 52297596 
ВТ80... ......3179 Offer good to the end of the month of publication of this MM a E атон 
RMAC 5179 magazine. Call for our other РАС prices. IBM PC 
Sid.. ER ....$ 65 Crosstalk. ., a ., ..$174 
Z-Sid. $ d ..$ 90 BSTAM.... ....... ...5149 
Тех... ..........5 90 | BSTMS. ..........5149 
cy pe dade 40270 MR 5 89 ООА ез. = $4500 — String/Bo(source).........8279 8" 16-BIT SYSTEMS 
- ; ae жақш wares ayro OSE .......... " 4 dh " 4 ГІП 500ГСӨ6)......... 
C Basic-2 е ор $ 98 Ae a $129 в ISIS CP/M Utility. . $199  PascalMT+/86,SSP. .5679 
Link-80 s 90 All 3 + CBASIC-2 $199 DM OR Lynx .$199 CBasic B6. .. , , .5294 
ылда ына Enhanced Osborna. ы Mince. vr $149 су е s "t ‘$ 95 Pascal M/86. , as . $445 
FOX & GELLER = E ) Sgorne Scribble. .. ,.  .$149 AT EE: із ял 73 US 75 Act86........... NAM $157 
Quickscreen. . , 4.-$195 iod 8 $ СВ ic) $269 Both, к .$249 Mathe Masi Mw 95 Tans 86... .. ow 2425115 
Quickcode. — .... . .5265 (Includes CBasic The Final Word. — , .$270 CIS RO. boss E XLT 86. 25%, жа ..$135 
аши. "n. (0$ 65 PEACHTREE? WHITESMITHS* ZIP MBASIC, CBASIC. ....$129 16-BIT 8" AND DISPLAYWRITER 
MICRO-AP® General Ledger... $399 C" Compiler. . .$600 Real Estate Analysis . .$116 CP/M86. .J ...... $294 
S-Basic. .,... $269 Acct Receivable.. . ... $399 Pascal (incl "C"]. .. .. ..$850 MP/M 86. $585 
Selector IV, ............ $295 Acct РауаЫе............. $399 “PASCAL” APPLE П® OTHERS 
Selector V. . ,......... $495 Payroll . | ss f $399 » Pascal/MT + Pkg. .. 5429 IBM PC 
MICRO DATA BASE SYSTEMS® Inventory на $ Compiler. к . $315 BRODERBUND $269 
HOBS.. СУУ $269 Surveyor...... an ....$399 $рРгод.... 2222 75 G/L (with A/P}. , .,. .$444 uper a 5215 
МОВ65................... 5795 Ср Mat. Mr n 3799 Раеса 72. 775249 Рауго!.... .. ....... . .$355 ШУШЫ", «x “$459 
DRS or QRS or RTL....... $269 о rite-up. . . i j 3 Pascal/UCSD 4.0. , $670 INFO UNLIMITED? Mathemagic. ...... .... S 89 
MDBS PKG............. $1999 M егзіоп........... а 2586 Разса/М................ 5355 EasyWriter (Prof)..........$155 CP/M Power.. ..... ...-5 65 
MICROPRO* yA ag -~ avara gt ges 10% Tiny Pascal......... P $ 76 Datadex. , .$129 Condor 21 ..... ..... $265 
м WordStar.. ............. $279 ` ои "DATA BASE" EasyMailer (Prof) . .... .$134 Condor 22. , .., $535 
Customization Notes. . $449 STAR COMPUTER SYSTEMS FMS-80...., ...$894 Other. a. less 15% Condor23. , ..,, ...5895 
Май-Мегде. . $ 99 (ОЛ, А/В, A/P Pay........ $ 349 dBASE И. .. .. .$595 MICROSOFT* Condor 200.., . .-6175 
WordStar/Mail-Merge ..,..$369 АЇ4................... $1129 „“Сопдог!.. ............ $275  Softcard (2-80 CP/M)...... $239 Condor 208, , ...... 2...5265 
Па!абїаг............. ($249 Legal Time Billing........ $ 849 Condor |! А .$535 Fortran. ee $179 ©йаїраК.................. $449 
WordMaster . RPG die i Property Mngmt.......... $ 849 FMS-81 , "A .5445 Cobol. | ,.... $499 ME te ed. ыы 
uperSortl, p; .. .. " " Tasc. у... $139 esktopPlan 1... , — ,.. 
w Spell Star..  ..... ....$139 STRUCTURED SYSTEMS? WORD FROCESSING » Premium Package. /$549 Desktop Plan Ш. . ‚..$259 
CalcSt $259 Business Pack WordSearch. .. S179 ч | Visidex $219 
alcStar.... ыы e ri Рас ages, ^SpellGuard. ..... ss 5199 ^ RAM Card., ДЕ ‚ $129 е Vased ans are E 
® wawa Ле. а 
MENOS T ® Peachtext.. „ «© a +++'$288 MICROPRO Many others available for use 
м^ Вазе-80...,... . .$199 SORCIM Magic Spell. , ....$269 vw Wordstar. . .. a 42224. $199 with the "Baby Blue Board®’ 
Basic Compiler. , ‚.$329 ие SuperCalc. "ROME $249 Spell Binder. ...$349 MailMerge. . -..5 99 и 
Fortran-BO . . ...$349 Trans 86. |. ,., $115 Select, - ....$495 Wordster/MailMerge. . .$349 8" 16-BIT SOFTWARE 
Cobol-80. Р ..$589 Act. . жаа аж 223157 Тһе Word i ted атте $ 65 SuperSort |. toas Le 775159 SuperCalc. .. . ...... $269 
Maot —— 179 SUPERSOFT? Ine Word M) — 3/2 Spellstar. ‚ ‚,.$129 CP/M Power. ‚.,. $ 65 
асго-80. 422. «. $144 alantier4 (WP). —  ..... $385 Сасфағ....7..... ...... 5175 тете кран пр есет ИР . 

- A a.. ка а + Й ^ : 
Edit-B0. ,........- 5 84 MN 5270 «COMMUNICATIONS" DataStar...........- sess $265 FORMATS AVAILABLE 
MuSimp/MuMath аа а b .$224 k 9 * E Р ы лы” ® 8" single densit 
M Li -80 $174 Diagnostic Il. СТТ" $ 84 Ascom * as $149 VISICORP ii 1 g y 

M c DL Ger ue qus Disk Doctor | $ 89 ВБ5ТАМ..... 8149 w Міѕісаіс 3.3. .... ....... $189 8" OSI 
FPL: Bus. Planner. . $595 Forth(8080 or 280]... $149 BSTMS...... .., 5149 Desktop/Plan Ti... 12118219 Superbrain | 
ORGANIC ташы Fortran. . evo. s, .$219 Crosstalk. .. ens s. $139 Visiter . ара Iu Micropolis/Vector Graphic 
1. Hl. $111 Fortran w/Ratfor. , .. ..5289 Move-it. oa $ 89 Visidex. ., . „. „ ..$219 Nonii guat опара 
Tni inia Hs 4 E C Compiler. ETE" $225 "OTHER GOODIES" Visiplot ізеті жа Жаа $ 180 бое vantage 
ilestone., . T StarEdit.... s. . $189 Micro Plan. , 22218419 Visitrend/Visiplot.. , ..$259 Haattu Zenith 

OSBORNE* (McGraw/Hi) Scratch Pad .. .. ..... 5266 PlanB80. .. ` TEC NEN uM dali Chawianico 
General Ledger.. c3 29 59 StatsGraph данка gd x $174 Target (interchange) E .$125 Visischedule. . er. Televideo 

ы. Ihe. 4. ж 2122 Target (Planner). .$189 PEACHTREE? Xerox 820 

Disk Edit: pr ж жа Target d e ‚ . -5299 ed A/R, А/Р x or 3554 Dynabyte 

Encode/Decodè 1. 44 re " S B4 Plannercaic . ама ОО nventory (each). Hewlett-Packard 125 

... IEEE $ 89 PeachPackP40. , . .$795 МЕС 

One M Let. 2... 02 81564 Тлу "C Compiler..,...... $228 — SOFTWARE DIMENSIONS, INC Eagle 

Super " List. pa 1. у. 68 Nevada Cobol .$179 À ing Plus Il ' ' Apple 11/111 

erm ae Б ат are o $179 MicroStat + = а (МИЛ $224 ecounting lus ' Otrona 

Pane О ОЧ. ы. $450 Vedit.., ... “ыр мл OF TRS-80 Mode! |/11/1I 

Utilities Т. . 5 54 MiniModel. .. .., $449 beat Na Peri ein itl ..$385 DEC VT-180 

Utilities Il.  , "HE" $ 54 StatPak . 20. au. .$449 (Needs o run) Altos 

ACCOUNTING PLUS Micro В+. ... . ...5229 "OTHER GOODIES" СР/М-86 

1 Module. $385 Raid. ‚ .$224 Зирег-Тех! Il $427 IBM PC 


LOWER PRICES, COME 
HELL OR HIGH WATER. 


ORDERS ONLY * CALL TOLL FREE + VISA » MASTERCHARGE 
U.S. 1-800-421-4003 * CALIF. 1-800-252-4092 


Outside Continental U.S—add $10 plus Air Parcel Post • Add $3.50 postage and handling per each item 
* California residents add 6%% sales tax « Allow 2 weeks on checks. C.O.D. $3.00 extra- Pricessubiecttochange 
without notice, All items subject to availability * @—Mfgs. Trademark. Blue Label $3.00 additional per item. 


CP/M is a registered trademark of DIGITAL RESEARCH, INC. 
THE DISCOUNT SOFTWARE GROUP 
6520Selma Ave. Suite 309 + Los Angeles, Ca. 90028 • (213) 837-5141 


Int'ITELEX 499-0446 DISCSOFT LSA + USATELEX 194-634 (Attn: 499-0446) 
TWX 910-321-3597 (Attn: 499-0446) 


Circle 152 on inquiry card. 


Circis 347 on inquiry card. 


P&T CP/M "2 is | Listing 1 continued: 
GROWING 4 у с ) - (dx,dy) = (+.171875,+.0625) => (+44,+16) 


31 140 ) 
, Change to RED 
32 074 SET Set Color 
33 122 RED XlOROORO 
А Make sure highlighting is on 
34 043 TEX Texture 
35 104 
4 Draw the house 
36 044 SPA Point Set Absolute 
37 110 ) 
38 127 ) - (x,y) = (.3125,.234375) => (80,60) 
39 104 ) 
* 
40 061 REF Rectangle Filled 
41 100 ) 
42 174 } - (dx,dy) = (+.21875,+.125) => (456,432) 
43 100 } 
А Draw the roof 
&& О45 SPR Point Set Relative 
45 170 ) 
46 104 ) - (dx,dy) = (-.234375,+.125) = (-60,432) 
47 140 ) 
48 074 SET Set Color 
49 100 BLK 
50 065 POF Polygon Filled 
51 100 ) 
52 141 ) - (dx,dy) = (+.125,+.05859375) => (432,415) 
53 107 ) 
54 107 ) 
55 146 ) - (dx,dy) = (+.125,-.0625) => (432,-16) 
56 101 ) 
А Label the "House" 
57 045 SPR Point Set Relative 
58 107 
59 125 } - (dx,dy) = (+.078125,-.078125) => (+20,-20) 
60 144 ) 
61 017 SI Select GO (ASCII Text) 
i "House" 
62 110 H 
Start with a Model || floppy system and 63 157 о 
grow into a hard disk. Since all P&T 64 165 u 
CP/M 2 systems are fully compatible, 
you will have no conversion worries. 65 163 S 
Special note: P&T hard disk systems 66 145 e 
allow you the user to configure logical қ 
drive assignments to your specifications. t : 
Write for more details. ` Samer to! graphics 
Prepaid VISA, M/C, or COD orders accepted. p 
All prices FOB Goleta and subject to change. 67 016 50 Select Gl (PDI Graphics) 
CP/M в а registered trademark of Digital М 
Research. TRS-80 cs a trademark о! Tandy Corp. > Set color to CYAN (Light Blue) 
PICKLES ICKLẸ 68 074 SET Set Color 
: 69 155 CYN X1GOBGOB 
" Label "BIRDS" before drawing them 


GOLETA, CA 93116 


Р.О. BOX 1206 ; 
(805) 685-4641 T 


RoUT | Listing 1 continued on page 159 
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WordStar? 


$299 


WordStar® 
MailMerge" 


$429 


ASPEN SOFTWARE™ 


dBASE It" 


Grammatik $ 60 
Random House Proofreader $ 39 
Random House Thesaurus $119 
Univ. of Chicago Manual | 
of Style $119 
ASHTON-TATE™ 

dBase 11 $489 

CONTINENTAL SOF TWARE™ 

Home Accountant CALL 

DIGITAL RESEARCH™ 

CBASIC $ 99 

FOX AND GELLER™ 

Quickcode $229 
dUtil $ 69 
IUS" 

Easy writer 11 $239 
Easyspeller |1 $139 
Easyfiler $269 


489 


WordStar? 
dBASE ІІ” 


$749 


VisiCalc? 


$189 


Financial Management Enhancer 11 (Videx'") $119 
Series CALL Basic 80 $275 
MICROPRO® Basic Compiler $295 
Word Star $289 MICROSTUF™ 
Mail Merge $149 = Crosstalk $135 
Word Star/ MailMerge $389 PERFECT SOFTWARE" 
WordStar/MailMerge/SpellStar $529 perfect Writer $199 
WordsStar/ Inf oStar $549 Perfect Speller $129 
InfoStar $299 perfect Writer/Speller $309 
CalcStar $ 89 perfect Calc $139 
DataStar $179 Perfect File $249 
E $149 А Four Perfect Products $649 
5222 5149 РІСКІЕЅ AND TROUT" 
p ТРЕЯ CALL CP/M for TRS Model |! $169 
n. "*  CP/M for TRS Model 16 $189 
riis odd i Hard Disk CALL 
ширап 045167“ 
assa 5249 Тһе Word Plus $129 
Al Three Above $509 Punctuation und Style $109 
Videoterm (Videx'") $269 


NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 


lf you're looking for rock-bottom prices and fast, 
personal service, take a close look at 800-SOFTWARE. 

Because we buy in volume. we're able to sell the 
products you want at prices that finally make some 
sense. But don't take our word for it. Compare prices 


and sec for yourself! 


OUR SERVICE CAN'T BE BEAT. 


We taKe care of you like our business depends on it. 


Because it does. 


When you call 800-SOFTWARE, you get the fastest 
delivery available anywhere. Which means that every 
order is filled the day we get it. And that our unique 


TO ORDER, CALL TOLL-FREE: 
800-227-4587 


In California, 800-622-0678 
or 415-644-3611 
CA residents add sales tax. 


OR WRITE: 
800-SOFTWARE, INC. 


3120 Telegraph Avenue, 
Berkeley, СА 94705 


Circle 2 on Inquiry card. 


Order Tracking System™ is on the job, keeping tabs on 
your order, every step of the way. 

Our giant inventory — onc of the largest in the Unitcd 
States — also assures you of the fastest possible service. 
Everything's in stock so you don't have to wait. 

Technical support? Business software expertise? We've 
got it — and it's the best you'll find anrwiere. 

But, put us to the test. Let us prove what we've 
proven to satisfied customers around the world. 

That our prices are lower. That our service is better. 
That there really and truly ¿s a difference. 

We look forward to your call. 


í 800-SOFTWARE 


SuperWriter " 


$249 


Perfect Writer" 


$199 


InfoStar " 


$299 


SILICON VALLEY SYSTEMS" 


Word Handler $149 
List Handler $129 
SOFTWARE PUBLISHING™ 

PFS: File CA 
Other Products CAI 
SORCIM™ 

SuperC alc $189 
Super Writer $249 
SpellGuard $129 
TCS ACCOUNTING™ 

Gencral Ledger $ 99 
Accounts Payable $ 99 
Accounts Receivable $ 99 
Payroll $ 99 
All Four Above $289 
Inventory Management $ 99 
VISICORP 9 

VisiCalc $189 
All Other VisiCorp Products CALL 


FREE GIFT! 


GET 4 FLOPPY DISKETTES FREE 
WITH ANY PURCHASE, 

IF YOU ACT NOW! 

Г] Your choice of 54” ог 8” 

O Brand new and brand name 


С Purchase orders accepted 

П Prompt UPS 3 day Blue Label 
service 

O Call for shipping charges and our 
other low software prices. 

C] Now open Monday through 
Saturday. 

О Dealer and quantity discounts 
available. 

O Prices may change. 

€iCopyright NUO-Sottware 198 
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SUPER BARGAINS - 


ACE 1000 COLOR 


COMPUTER! ........... List $1545 
SHARP COMPUTER .......... 249 


SUPERBRAIN II 


Double Density .............. 1894 
Quad. Density ................ 2274 
Super Density SD ............ 2649 
COMPUSTARS 

TO DEALERS ....... CALL & SAVE 


Advanced Micro Digital S-100 Super- 
Quad Single Board Computer. Z80 64K 
RAM, Disk Controller, 


RS-232 .................... Only 699 
ALTOS — single and multi-user 
ACS-8000-15D ........... List 5990 
Only 4699 
ATARI 400 .................... 289 
ВОО — Á—— б 655 
PRINTERS 
OKIDATA82A ............ ee 489 
CENTRONICS 739-1 .....,.... 499 
IDS PRISM 80 ................ 743 
EPSON MX-80 FT ............. 547 
МХ-80 ................ 459 
MX-100 ua acc RO 749 
ANADEX 9501A 
Silent Scribe .......... — 1345 


NEC #3510 Letter Quality .... 


C. ITOH F10 Letter Quality ,... 1399 
Smith Corona TP-1 ............ 595 
TRAXX 51," Add-on Drives ..... 249 
Memory Merchant 16K static ... 159 


Central Data RAM S-100 64K ... 299 
Systems Group 

RAM S-10064K ............... 449 
Microangelo Video Graphics .... 715 


AMERICAN SQUARE COMPUTERS is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 


Which Computers are Best? ... Free 


Insured Shipping at Low Rates. 


We Repair 


Computers 


TELEVIDEO 
Televideo 910* ................ 518 
Televideo925 ................. 718 
Televideo 950 ................. 899 
Televideo Computers Call 
ADDS VIEWPOINT A-1B ....... 469 
ZENITH Z-19 Terminal ......... 649 
2-89 48K Computer .......... 2119 
Z-90 64K DD ,................ 2399 
ZVM-121 ZENITH 
Green Screen monitor ......... 125 
INTERTUBE II! 
ör EMULATOR 2257 ыз». Ф710 
AMDEK Color Monitor ........ $329 
GODBOUT COMPUPRO 


Super Sixteen 8085/8088. The fastest 
8-16 bit computer! Runs 8 and 16 bit 
code! 128K Static RAM, 6MHz CPU's 
LIST 3440 SPECIAL 2569 


New: Systems 816/A, B, and C with 
enclosure and drives. 
816/A . List 5495 .,.. Only 4395 


SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100, 128K Static RAM, 8 MHz 8086, 
22 slot Mainframe 


Model #2 ...... List3785 Only $3028 
#1 as above 
but 64K ....... List 2990 Only $2392 


IBM PC memory made by SEATTLE. 


Now with "Flash Disk.” .. 192K = 697 
64K = 427 

CALIFORNIA COMPUTER 2210A 

List $1995 ,,...........,.. Only $1595 

280, 64K, 1/0, Disk controller + CPM. 

California main frame .......... 484 

SYSTEMS GROUP computers run 

FRIENDLY OASIS Call ....... SAVE 

QUAY COMPUTER 

Two drives + CPM ........... $1745 

Four user MPM 208K + 

Hard Disk ..... MOTEL 

TARBELL'S 


Empire | & ІІ have two 8" disk drives. 
Тһе | is single sided, the Il is double 
sided. 

FREE Business Software 


Empire |... List 4888 ... Only 3495 
Corvus Hard Disk .......... , SAVE 
SSM Video BRD VB3 kit ,...... 361 
Spectrum Color ASM .......... 223 


One hour free 
troubleshooting 


on business 
systems. 


Call for latest prices & availability 


919-889-4577 
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AMERICAN 


4167 Kivett Dr. 


SQUARE 


NORTH STAR 
ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics, 2 Disks, 
Serial Port. Options CPM — Business 
programs ................... $2894 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 

Free Secretary Word Processor 


Horizon Standard is now HRZ-2-64K 
Quad 


Factory Assembled & Tested Only 
Horizon-2-64K-Quad . $2894 
Horizon-1-64K-QHD 5 ........ 3999 
Horizon RAM 64K ............. 594 
Big Sale on Multi-User 

Time-Sharing ............... SAVE 
North Star Hard Disk 18Mb .,.. 4295 
English to Basic Translator ...... 75 
Zbasic 2 to 5 times faster! ...... 325 
Secretary Word Processor ....... 69 
Wordstar Word Processor ,,.... 278 
Floating Point Board ........... 699 
Оа$5.......................... 699 
CPM for N'-Extra features ..... 147 


Micro Mike Software ,,....... CALL 


MICHOSTAT шу „сева dieses 9395 
Fascal*BU «iusso Sx pr OE S 539 
Extra Precision BASIC .......... 49 
Northword „.ppassananennansane 179 
Infomanager x «aos Y ires Ar n 329 
General Ledger ............... 399 
Accounts Receivable .......... 399 
Accounts Payable ,............ 399 
Iniventory- „..„....„............. 399 
Order Entry ..... ТТТ” 399 
РНОРАС .................... 1299 
DOS + BASIC 5.2 .............. 28 


INTEGRAND mainframesS-100. Many 
models to choose from 


Only 200 & UP 

MODEMS 
OC MAYES 65-10076... $329 
POTOMAC MICRO MAGIC .... 369 
SIGNALMAN | enero rh 97 
CAT NOVATION : « «ise y жаз 159 
BUTOGAT Jisseseseveis pns eo 215 


Full Time Graduate 
Technician on Duty. 


Factory Guarantees 


Jamestown N.C. 27282 


COMPUTERS 


MICRO DECISION 
'A DEAL YOU CAN'T REFUSE" 
64K RAM, Z80, 4MHz, 2 Serial Ports, 
Disk Controller. FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZic 
—Wordstar—Logicalc—Correct-lt. 


List Only 
with 1 5'4" Disk .. {$949 ... $1049 
with 2 5" Disks .. 1545 ... 1400 


DECISION I 


"The IBM-360 on the 2-80 & 5-100 BUS!" 


Sixteen Programs running simultan- 
eously! Free CPM, Microsoft BASIC, 
andWORDSTAR with complete system! 


DECISION 1 + 65K Static + 


8” DISKS DMA ................ 3403 
DECISION 1 + 65K Static + 
2 BA DISKS ..,............... 2795 


DECISION 1 + 65К Static + 

5" Disk * 5 Mb Hard Disk ..... 4235 

DECISION 1- 2user 256K Static * 

5" Disk + 5 Mb Hard Disk + 

MICRONIX ,................. 5830 

DECISION 1 — 2-80 + 1/0 + 65K 1915 

DECISION 1 — Rackmount + 20 Mb 

HD-8"DRV ........... Reg. 6235 
Inventory Sale 5415 


MORROW Hard Disks 
up to 26 MEGABYTES 


FIDCN28. осет $3333 
HDC-M20 ................... 3333 
HDC-M10 cesa aio ra «s. 2955 
DMA-M5 ............... Reg. 1775 

Inventory Sale 1400 
DMA-M10 ,.................. 2239 
DMA-MIO ................... 2795 

MORROW 8" Disk 

Discus 2D + CPM 600K .. Only $834 
Discus 2 * 2 * CPM 12 Mb .... 1068 
Add Drives 20 = 599 2+2 = 1795 
Discus 2D dual + СРМ ... Only 1384 


Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 


FAST FIGURE — Most powerful 
spread sheet. 5%” or8" ......... 99 


Wordstar ..................... 278 
All MicroPro Software for ІВМ, Apple, 
North Star, Morrow, etc. SAVE! CALL 


We Beat Prices 


919-883-1105 


Circle 22 on Inquiry card. 


Listing 1 continued: 


70 044 SPA Point Set Absolute 
71 102 ) 
72 150 } — (х,у) = (.15625,.52734375) = (40,135) 
73 107 ) 
74 017 5І Select GO (ASCII Text) 
Я "BIRDS" 
75 102 B 
76 111 I | | 
4a - Get the 
78 | 104 D | | 
79 123 5 , t i | 
а Back to Graphics 
(Ей 
80 016 so Select бі (PDI Graphics) picture. 
К Draw bird with black wing tips 
81 057 SAF Set Arc Filled improve your present computer 
82 101 ) system with a high-resolution color 
83 167 ) — (х,у) = (.1953125, .46875) => (50,120) monitor from NEC. 
84 120 ) NEC's JC-1203 gives you the highest 
е resolution you сап get іп a color monitor. 
85 107 } And it can reproduce as many different 
86 107 } - (dx,dy) = (+.015625,-.015625) = (44,-4) colors and shades as the best microcom- 
87 144 } puters can generate. Compatible with a 
. wide variety of computers, including 
88 107 } ІВМ," Zenith; H-R' and others, including 
89 107 } — (dx,dy) = (+.0078125,-.015625) =>» (42,-4) NEC's own РС-8000 and РС-8800. 
90 124 ) 
| Compare these specs with your present 
91 055 ARF Arc Filled monitor: 
92 100 } 12-inch diagonal screen 
93 100 } - (dx,dy) т (+.0078125,+.015625) => (42,44) 
94 124 ) RGB input signal with TTL level 
. Switchable Pos/Neg display 
2р. доо } characters 
96 100 ) - (dx,dy) = (+.0234375,+.0234375) => (46,46) 
97 166 ) BO-character, 25-line display 
ы | | _ | 690 (H) x 230 [V] resolution 
. Draw bird without black wing tips 
: BxB dots, BmHz video bandwidth 
98 043 TEX Texture 
99 100 *Special interface required 
100 045 SPR Point Set Relative 
101 100 ) 
102 111 } - (dx,dy) = (+.03515625,+.0390625) => (49,410) 
103 112 } 
104 O55 ARF Arc Filled 
105 107 ) 
106 107 } - (dx,dy) = (+.015625,-.015625) => (44,-4) 
107 144 } 
108 107 } 
109 107 ) - (dx,dy) = (%.0078125,-.015625) => (*2,-4) 
110 124 ) 
111 1055 ARF Arc Filled Productivity at your fingertips 
112 100 ) 
113 100 | - (dx,dy) = (+.0078125,+.015625) => (42,44) 
115 100 } NEC Home Electronics (U.$.A.), Inc. 
116 100 } - (dx,dy) = (+.0234375,+.0234375) => (+6,+6) Personal Computer Division 
117 166 } 


1401 Estes Avenue 


Elk Grove Village, IL 60007 
1312) 228-5900 


Nippon Electric Co., Ltd., Tokyo, Japan 


Listing 1 continued on page 161 


Circle 303 on inquiry сага, «exp | 


* 


Hard Disk Portable With Software 


for the Price of Hs IOMB Alone. 


No matter how you look at it, 
KAYPRO is the best value you'll see 
anywhere. 

You get a powerful computer — 
engineered and built in America 
with 10MB hard disk, 200K floppy 
disk, two RS-232C serial and one 
parallel port, 9” screen of 80 
columns by 24 lines, and detachable 
keyboard with 10 key pad. 

Also included are CP/M 2.2, 
word processing, spread sheet and 
more. All for $2795. Backed by a 90 
day warranty and supported 
nationally. Act now. Send coupon 
today. 


(800) 624-3089 outside CA 
Circle 120 on Inquiry card. 


Yes, I know a good deal when I see one. 
Send me the KAYPRO 10. My: П check for 


| $2795 is enclosed O VISA OMC OAE 


= y AE valid 
VISA, MC expires 


thru 


CONTINUUM. 21006 Devonshire St., 
Chatsworth, California 91311, (213) 998-8766 


— ——— тынын -— A — ———c ee нығына онына анығын: ee ыьь„ ee ee быны eee eee ee 


7 (800) 624-3090 inside CA 


Listing 1 continued: 


Е Draw Cloud 
118 044 SPA Point Set Absolute 
119 122 ) 
120 160 } - (x,y) = (.6875,.5) => (176,128) 
121 074 SET Set Color 
122 177 ‘WHT X1GRBGRB 
123 055 АНҒ Arc Filled 
124 170 


) 
125 170 ) - (dx,dy) = (-.015625,+.0234375) => (-4,+6) = 
Ж Get the 
Ел 
127 100 ) Т 
128 110 ) - (dx,dy) = (+.04296875,+.01171875) => (411,43) pic иге 
) 


129 133 


130 055 АНҒ Arc Filled that's worth 


131 100 


132 110 | — (dx,dy) = (+.03125,+.02734375) =› (+8,+7) more than 
) 


133 107 
» ae | a thousand 
135 107 | - (dx,dy) = (+.0234375,-.01171875) => (+6,-3) 7 
із 108 words 
| т 
137 055 ARF Arc Filled | 
138 100 } ———— —  —_— 
139 121 ) - (dx,dy) = (+.06640625,+.03515625) — (417,49) Make your present system easier to 
140 111 ) look at with а monitor from NEC. 
: NEC's JB-1260 combines good looks and 
141 107 } high quality with a very attractive price. 
142 105 ) - (dx,dy) = (40.0,-.078125) => (+0,-20) Special dark bulb goes extra easy on 
143 104 ) your eyes. Use with Apple’ 11, Apple H+, 
. | Apple ill? Osborne, and many others, 
144 055 ARP Arc Filled including МЕС% own РС-8800, PC-8000, 
мз т ) and NEC TREK” |РС-6000), 
146 157 ) - (dx,dy) = (-.08203125,-.01953125) = (-21,-5) 
147 133 ) Compare these specs with your 
. | present monitor: 
юк 276 ) 12-inch diagonal screen 
149 150 ) - (dx,dy) = (-.06640625,+.01171875) => (-17,*3) 
150 173 ) 8х8 dots 
. 15mHz video bandwidth 
151 065 РОГ Polygon Filled - 
152 100 ) 80-character, 25-line display 
153 101 } - (dx,dy) = (+.02734375,+.03515625) => (47,49) 90-degree deflection 
154 171 ) 
, 600 [H] x 230 [V] lines 
155 100 
156 110 ) - (dx,dy) = (+.0546875,+.015625) => (+14,+4) "Special interface required 
157 164 } 
158 107 } 
159 126 ) - (dx,dy) = (*.06640625,-.04296875) => (+17,-11) 
160 115 } 
қ Label "CLOUD" 
161 045 SPR Point Set Relative 
162 170 ) | 
163 142 } - (dx,dy) = (-.1171875,%.078125) = (-30,420) | A 
164 124 ) Productivity at yaur fingertips 
165 017 SI Select GO (ASCII Text) МЕ 
i "CLOUD" C 
з NEC Home Electronics (U.$.A.). Inc. 
166 103 С Personal Computer Division 
167 114 1. 1401 Estes Avenue | 


ЕК Grove Village, IL 60007 
[312] 228-5900 


Nippon Electric Co., Ltd., Tokyo, Japan 


Listing 1 continued on page 162 


Circle 304 on inquiry card. ===> 


Circle 227 on Inquiry card. 


Opt for Oual ity um те 


High-Reliability Design 169 125 U 5 
170 104 р 
Model HS-2900 | | 
k . Back again 
Intelligent | 
Buffer 171 016 SO Select Gl (PDI Graphics) 
Standard $348.00 А Set color to CYAN again for the rain 
RS-232C Add $120.00 
JEEE-483 Add $160.00 Е 
ә 62KB STANDARD ө Ома compressinon/copy mode ® Self 172 074 SET Set Color 
est mode Centronics I/F standard ӨН5-232С, I EEE-488 
та Lor orice ФАС 100,/117,/220/240V 4 173 155 X1GOBGOB 
. Draw Rain using various textured lines 
MT E Ы. 
ЖЫҚ | Computer 175 107 ) 
meeting IEEE- 176 104 ) - (dx,dy) = (+.01953125,-.1171875) => (+5,-30) 
696 (CP/M. SB 177 152 ) 
-80) $999.00 . 
e 7304 @64K staic RAM (ROM replaeable) € RS-232C 2port 178 043 TEX Texture 
Centronics {рог e Supports 5, 8. По by DMA е Meets 
IEEE 5. 100 n e +5 Sate ауе БОЕ S Minor 179 102 ) 
card piggy.back on main board Ө Include CP/M ar SB-80 с 
180 051 LIR Line Relative 
181 177 ) 
И 192 165 ) - (dx,dy) = (-.0390625,-.078125) => (-10,-20) 
Single Board|| i54 164 у" | 
Computer | 
(IEEE-488 etc) 184 O45 SPR Point Set Relative 
185 100 ) 
186 122 ) ~ (dx,dy) = (+.078125,+.0703125) = (+20,+18) 
$488.00 157 142 ) 
Ф230 @ROM/RAM total 10КВ ФІЕЕЕ-488 I/F (TMS9914) қ 
€ RS-232C I/F (8251) ө Parallel Gports (8255) @+5V only 
188 043 TEX Texture 
189 101 ) 
S-100 bus 190 051 LIR Line Relative 
Multifunction 191 177 ) 
IEEE-488 193 164 ) 
$550.00 А 
€ Supports 1IEEE-488(TMS9914) @ Universal "rne cont- 194 043 TEX Texture 
гоПег(АМ95109) 9 Programmed interval timer (8253) eReal. 
time clock, battery Beck sag (ISM 5832) “e IEEE. S-100 I/F 195 100 } 


€ Software bandler оп 8 diskette (CP/M based) 


int t lati 
Model CAP-M20GP|| 15 550 °" сым зе кызым 


қ 198 122 } ~ (dx,dy) = (+.078125,+.08984375) = (+20, +23) 
Intelligent 
Р 199 147 } 
Winchester : 
Disk 200 051 LIR Line Relative 
201 177 ] 
$6.200.00 202 165 ) - (ах, ау) = (-.0390625,-.078125) => (-10,-20) 
e8' Winchester disk, maintenance free ®1ЕЕЕ-488, В5-232С 203 164 ) 
(up to 38,400 baud) €Intelligent functions @ Supports CP/M 
based driver 943008) х I50(H)Xx450(D)9&. ФАС100/117/220/240У а 
204 045 SPR Point Set Relative 
Model F2P/F2 |< >< | 
206 122 ] - (dx,dy) = (+.078125,+.0625) = (420,416) 
New B' FD for 207 140 } 
сири) апа 
general -purpose | 2. р 
System . Label the "RAIN" vertically 
F2P $2.580.00 : 
F2 $1,990.00 208 042 TXT Text 
@Ultra-slim 8'drive € Signal compatible Persci299 ® No modi: 
асаа "of the CDOS Ei coir CROMEMCO is needed (F2P) © 209 114 Char Path Down 
Fully compatible with) Shugart SA801R and 850R(F2) @Cool- 
ing fan. notsefilter included Ө 160 (W)X225 (CH) X500 {0 ) % Ы 
ALL PRICES АКЕ FOB TOKYO AND SUBJECT TO 210 017 51 Select GO (ASCII Text) 
CHANGE WITHOUT NOTICE (Dealer inquiries invited) . 
international Agent : RENFUL COMPUTER LTD. . "RAIN" 
Rm.602, Нар Vind Commercial Centre, 490-492, Nathan Road, A 
Kowloon, Н.К Tel : 3-320498(3lines) 
Telex : 27546 RENFL HX Cable Address : RENFULCOMP 211 122 R 
212 101 A 
ЫЛ age 3 : & Сй, 
QS Wermiltonal ОС оғ Ox Automation 213 111 I 
ISA CO Н 
Ф LT D @ : 2 
f : Back to Graphics 
HEIAN BLDG.2-6-16 OKUBO, SHINJUKU-KU, TOKYO 160 JAPAN Б 


PHONE: 03-232-8570 TELE X:2324496 ISATOK CABLE‘ ISAHEIAN 
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Listing 1 continued: 


215 


216 
217 


218 
219 


220 
221 
222 
223 


224 
225 
226 
227 


228 
229 
230 


231 
232 
233 


234 
235 
236 


237 
238 
239 


240 
241 
242 
243 


244 


245 
246 
247 
248 


249 


250 
251 
252 
253 
254 
255 


256 
257 
258 
259 


016 


SO 


Select G1 (PDI Graphics) 


Reset to normal text 


TXT 


Text 
Char Path Right 


Set color to BLACK 
(actually transparent) 


SET 
TRN 


Set Color 
Х1000000 


Draw the road 


SPA 


POF 


Point Set Absolute 

) 

) - (x,y) = (0.0,0.0) = (0,0) 
) 


Polygon Filled 
) 
) 
) 


(dx, dy) 


(+.5,+.1953125) = (+128,+50) 


} 

) - (ах, ау) = (+.078125,+.0546875) => (+20,+14) 
} 

} 

) - (dx,dy) = (+.078125,+.0) =› (+20,+0) 

} 

) 

|) - (àx,dy) = (-.0703125,-.0703125) => (-18,-18) 
) 

} 

} - (dx,dy) = (-.3515625,-.1796875) => (-90,-46) 


] 


Label the "ROAD" 


SPA 


SI 


1) ROAD " 


с»о ж 


5О 


Point Set Absolute 


) 
} - (х,у) = (.5,.078125) => (128,20) 
) 


Select GO (ASCII Text) 


Select G1 (PDI Graphics) 


Change Size of text 


TXT 


Text 

} 

} 

} 

} - (dx,dy) = (+.046875,+.078125) => (+12,+20) 
} 


Draw BLACK "Figure 1" 
as base for drop shadow 


SPA 


Point Set Absolute 


) 
} - (х,у) = (.25,.6859375) => (64,175) 
) 


Listing 1 continued on page 164 


Circle 305 on Inquiry card. ep 


Read the 
fine print. 


Improve the output of your present 
system with a dot-matrix printer 
from NEC. 


For good-looking copy in a hurry, it's 
hard to beat МЕСЗ hard-working 
PC-8023A. This is a bi-directional 100 
CPS, 80-column printer that can operate 
in a compressed-print mode to yield 132 
columns. Special 2K buffer holds a page 
of data, so the unit can print while you're 
typing in something else. Corrfpatible 
with a wide range of computers, from 
Appie’ to Zenith" *. 


Compare these features with your 
present printer: 


Tractor and friction feed 


Complete ASCII characters plus 
Greek, math, and graphic 
characters 


Elite, pica, compressed print, 
proportional spacing, subscript 
and superscript 


Standard parallel Centronics 
interface, serial optional 


Prints clear original and up to three 
copies simultaneously 


*Special cables may be necessary. 
Contact your local NEC Home 
Electronics dealer 


Productivity at your fingertips 


NEC 


NEC Home Electronics (U.$.A.), inc. 
Personal Computer Division 

1401 Estes Avenue 

ЕК Grove Village, IL 60007 

[312] 228-5900 


Nippon Electric Co., Ltd., Tokyo, Japan 


Listing 1 continued: 


260 


261 
262 
263 
264 
265 
266 
267 
268 


269 


270 
271 


272 
273 
274 
275 


276 


277 
278 
279 
280 
281 
282 
283 
284 


Figure 1: А simple picture produced by the NAPLPS codes in listing 1. (Photo courtesy 
of the Unir Corporation.) 


SI Select GO (ASCII Text) 
"Figure 1" 

F 

i 

g 

u 

r 

e 

Space 

1 


Finish drop shadowing with yellow over black 


SO Select Gl (PDI Graphics) 
SET Set Color 

YEL X1GROGRO 

SPA Point Set Absolute 


) 
} — (х,у) = (.24609375,.6875) => (63,176) 
} 


SI Select GO (ASCII Text) 


"Figure 1" 


онган т 


Space 
1 


The end 


Text is still large and 
YELLOW is the current color 
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Text continued from page 152: 
“control-oriented” NAPLPS func- 
tions. 

The single-value format is used 
when a common integer is needed. 
This format is used when specifying 
color indexes and blink rates (in 
tenths of a second). The single-value 
format is encoded using 1 to 4 bytes, 
each containing 6 bits of data. In the 
default mode, 1 byte is used, thus 
allowing numbers in the range 0 to 63 
to be encoded. In the maximum mode 
(4 bytes ог 24 bits), numbers from 0 
to 16,777,215 can be specified. 

The most common format in 
NAPLPS is the multivalue operand. 
The multivalue-operand format has 
two coordinate forms and a color 
form, as shown in figure 4. 

The coordinate forms are used to 
encode (х,у) or (х,у,2) coordinate 
locations in the unit screen. In the 
two-dimensional mode, each 6-bit 
operand contains 3 bits of x and 3 bits 
of y. Multivalue operands are nor- 
mally encoded in 3 bytes. Therefore, 
9 bits of resolution are encoded for 
each coordinate. The 9 bits allow for 
a sign bit and 8 data bits, which 
results in coordinates suitable for a 
256 by 256 resolution display. 

NAPLPS supports multivalue 
operands up to 8 bytes. The 8 bytes 
each contain 6 data bits. Therefore, 
48 bits are available to be split be- 
tween the coordinates. Іп two-dimen- 
sional mode the 24 bits available for 
each coordinate can support displays 
with a resolution of 8 million by 8 
million points! This exceeds the 
resolution of most media, including a 
page in this magazine. 

The multivalue-operand format is 
also used for color specification. 
Various amounts of green, red, and 
blue are specified using this multibyte 
format. Each 6-bit data item contains 
2 bits of each color. The colors are in- 
terlaced as shown in figure 4, with 
green being first and thus least likely 
to be truncated. This takes advantage 
of the fact that the human eye is more 
responsive to green than it is to red 
and blue. 

The8-byte multivalue-operand for- 
mat will again yield 48 bits of color 
information that results in 
280,000,000,000,000 colors. With the 
maximum display resolution and the 


4 
{1 


/anced MT 160 multi- per minute. Also, print eight di fe- 
sro printer. You'll be rent resideni charac е widths 


t such a small printer _ There's more Clip-on paper 


{А cu | 1 5; 5 —Q( Fi oim. ҒА; 
orid.. letter quality select" for machine confi ura 


The ultimate under $1000 printing machine. 


SS 


nse of a costly ааіѕу lets vou plot whatever vour micro 
yy . “I 


F ) " | fat m= fn i Le КУ la = ”” 5" т E ТЕ D = 4 | "la P" | f " ^ 
9 [| 1 > if 1 | ea capa Wa 115 С ро L ay | ы? stanc СА | Ге “ = 
- = 2 = he rim ы ~ = oe ee Fe 


B. 1 

% plug compatible to your micro 
© Inshort, the MT 160 is the 

epitome of engineering excel 
Mannesmann Tally is the 
nuch horsepower. ^ handlingattachmentsletyouuse с 
ou name it, this . fan-fold form 5, letterhead, cu 23 
A resident Report sheets o ‘continuous roll paper. | MANNESMANN 


Ф m а ә тле + ` " > р | 
Iia ix printe S. ANC prin mode ets YOU С erate re 


Ё 


: Ы ЕТ = ря ет 9 | ANE a. DAA It = 
ine process!! Getthe poris fast- -opCceos up iO, 00 lines 


] n 8! 


Thecontrolpanelhasa“menu r 


AL A Гра 4 
сиіп tho Word 
4 ы a [ w Y VOI n 


‘oportional spacing, М/һепуошоок under the hood 8301 South 180th St 


5 L 2 p. L [2 = қ = ! T г L H к 7 т ст 1 алт & m , Fé J | - Y 
' J" ahi AR O ARAMA T. бы. е? T pK VF ЕЯ Р | - RAT ла b con ro = та а | Vat on" ve 7] 
eur Grap сга С Ld QE , ОГ c truction." And the | 160 9 4/74 "nonei 20 2) 69! 94 
——: — -1 CNN к > v d a Е ч д мез 
| =" С. Л CX 1 
Micro Distributors = Circle 256 c 
) 779-6644 - "T С (361) 468. 4 50 | | 


Paragon Sales 
|08) 263-79 


(40 РУ. 


(602 еме” (274) 3035000099 ат 

Waybern = Informatie Computermaxx 

(714) 554-4520 А eb (904) 878-4121 -0444 | 

Western Micro Technolo DI | х Digital Solutions M Tally Canada 

(408) 725-1660 (312) 952-8900 (б) 955-4488" А ета 
| 


7654 3210 


FIRST BYTE 
RECEIVED [uos 77-1. D OP CODE 


LAST ВУТЕ 
RECEIVED ЕШ. ы 


0- OP CODE 
1- OPERAND 


Figure 2: The general structure for op 
codes and operands of the Picture- 
Description Instructions (PDIs) іп 
NAPLPS. 


maximum color resolution, NAPLPS 
can support displays with 2% bits of 
display memory! At today's memory 
prices, such a display would cost $750 
billion billion billion dollars. (No 
wonder semiconductor companies are 
interested in NAPLPS.) 

The final operand format is the 
string operand. This format is used 
when a long string of bits is needed 
that may require hundreds or 
thousands of bytes to encode. This 
format is used when sending high- 
resolution pictures and for encoding 
compressed chain-coded images. 
These techniques will be discussed in 
part 3 of this series. 

The operand/op code encoding 
structure of NAPLPS allows a variety 
of formats and subformats. Many of 
the op codes contain one or more of 
the operand types. For example, the 
Text op code, which will be described 
in detail later on, is followed by two 
fixed-format operands and a multi- 
value operand. The total number of 
operand bytes for this op code is 
variable, but the first 2 bytes will 
always be interpreted as fixed-format 
bytes and the remaining bytes will be 
considered as part of a multivalue 
format. Because of the variable- 
length nature of the operand encod- 
ing in NAPLPS, operands can be 
truncated and/or omitted with a con- 
sistent result dependent on the op 
code active at the time. 


Picture-Description Instructions 
The Picture-Description Instruc- 
tions (PDIs) are used to encode 
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SET а 
POINT | POLY 


( REL) 


INCR 


NUMERIC 
DATA 


POINT 


| (FILLED! BLINK 


Figure 3: The complete set of Picture-Description Instruction op codes in NAPLPS. 


graphics images in NAPLPS. Codes 
from the PDI G-set and the ASCII- 
like text set can be intermixed on the 
same frame. Most of the common 
PDIs have been used to encode the 
image in figure 1. These PDIs are 


described here with references to the 
coding in listing 1. 


Reset 
The Reset PDI is illustrated in 
figure 5. It is used to clear the screen 


text continued on page 170 


The Apparat 
EPROM Blaster, 
Now for the 
IBM/PC, Apple Il 
and TRS-80. 


Apparat's EPROM Burner: It's 
new. It’s more powerful and now 
available for all three of today's 
most popular personal 
computers. And the price has 
dropped by over 20%. 


Circle 25 on Inquiry card. 


Increased Capabilities 

The Apparat EPROM Burner 
(А.Р.В.) programs most 24 pin 4, 
8, 16 and 32k EPROMS, but now it 
can also program 64k devices. 
And with all personality modules 
and software included, Apparat's 
EPROM programmer is the most 
sophisticated system on the 
market. 

The A.P.B. system can verify, 
read, program and copy the 
EPROM; copy between different 
ROM types; read or save EPROM 
data on storage devices; program 
directly from computer memory 
and more. 


ЖА Арраганпс. 


And a Lower Price 

Even with increased capabilities 
we've been able to lower the price 
2096 to $119.00 ($129.00 for the 
ІВМ/РС). This price includes all 
the personality modules, 
operating software and the 
instruction manual. 

If you're looking for a powerful, 
versatile and cost efficient EPROM 
burner, contact us today, Apparat, 
Inc., 4401 S. Tamarac Parkway, 
Denver CO 80237, (303) 
741-1778. Or to order call 


800/525-7674 


IBM/PC Is a trademark of IBM 
TRS-80 Is a trademark of Tandy Corp. 
Apple II is a tradernark of Apple Computer 


ia 


Its the same old 


| 

[| 

i 
L| 


LE T Га 


SEDES 


. | "ERES и р | ше 
S ВЕЕ QU | 


as з AL 


For years, people have been expandable. So youcancreate characters. (And if you want 
trying tobuild a better Apple’ II. fatter files and crunch larger to see more of them on the 

Itfinally happened. numbers of numbers. screen at one time, a low cost 

Meet the Apple Пе, an А new, improved keyboard, | 80-column text card is available.) 
impressive new version of a with a complete set of ASCII Improved peripheral ports. 
most impressive machine. standard characters. Plus full ^ Which make it a lot easier to 

The "e" means enhanced. cursor controls, programmable connect and disconnect game 
Which means a bundle of new function keys, and a rapid controllers, printers and all 
features: auto-repeat feature builtinto those other wonderful things 

А standard memory of 64K every key on the board. that go with an Apple Personal 
(versus 48K) thats easily Both upper and lowercase ^ Computer. 


Except for the front, 
back and inside. 


BACK PANEL PERIPHERAL РОЕТЗ — 


Self-diagnostics. That's a And bear in mind, the Пе authorized dealers, and see the | 
special feature that makes it still has all those other virtues | newest Apple for yourself. 
easy to give your computera that made the Apple П so very Like the original, its rather 
thorough check-up. popular. Including access to extraordinary. But then some  : 
Plus an even more reliable ^ more accessories, peripheral things never change. 
design. Achieved by reducing devices and software than any 
the number of components— other personal computer you ppic 
which is to say, the number of can buy. — 
things that could go wrong. So visit any of our over 1300 The most personal computer. 


Circle 26 on Inquiry card. 
Call (800) 538-9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program. 
In Calif ornia (800) 662-9238. Or write Apple Computer Inc. Advertising and Promotion Dept., 20525 Mariani Ave.. Cupertino, CA 95014. (61983 Apple Computer Inc. 


p. е 
| ab 2-BIT OPERAND 
3-BIT OPERAND 


1- BIT OPERANO 


a) FIXED b?) SINGL E -VALUE 
2 DIMENSIONS 3 DIMENSIONS COLOR 
хх] v [ : | x |1|c|R[B|G|R[8 | 
: : : BYTES 
X|1] x | y | HME Я Е Ж х [1 [оја [а {сев 


cJ MULTIVALUE 


а) STRING 


1-N 
BYTES 


Figure 4: The various formats for the operands of the PDIs in NAPLPS. 


and initialize various attributes. Two 
fixed-format operand bytes contain 
nine suboperands. The second 
operand byte can be omitted when 
those operations are not needed. If 
both operand bytes are omitted, a 
complete Reset is performed. 

The screen is cleared based on the 
value in bits 4 to 6 of the first operand 
byte. The eight combinations are 
shown in figure 5. In the example 
frame (line 4), the screen is cleared 
once to establish the blue sky. The 
fixed-format operand (octal 120 at 
line 5) indicates that the screen should 
be cleared to the current in-use color 
(in this case, blue). Note that the sec- 
ond fixed-format operand byte is 
omitted. The op code at line 6 in- 
dicates that the previous operation 
and op code have ended. 


Domain 

The Domain PDI is used primarily 
to control the size of data operands 
for subsequent PDIs. As shown in 
figure 6, the Domain PDI is made up 
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of a fixed-format operand followed 
by a multibyte operand. The fixed- 
format operand controls the size of 
single-value operands and multivalue 


operands as well as the dimensionali- . 


ty of coordinates. 

The multivalue operand is used to 
control the size of the logical drawing 
point. 


Text 
The Text PDI controls attributes 
related to text and "text-like" sym- 
bols. As discussed in part 1, text sym- 
bols are unique in the sense that they 
are rectangular templates that contain 
a figure. When a text symbol is re- 
quested, the proper template is posi- 
tioned at the current drawing point, 
the template is scaled as specified by 
the text size, and the drawing is per- 
formed. 
Figure 7 illustrates the Text PDI 
‚апа operands. Two fixed-format 
operand bytes contain six sub- 
operands. Each of the suboperands 
has four possible values. As can be 


RESET 


76543210 


Op cope (2/0) [xTo]1[o[o[o[o[ oj 
OPERAND (SEE BELOW) ЕП в вв c, clo] 


ОРЕНАМО ISEE BELOW) [x|1|R[M|x[u|F]|T| 


Color 


No action 

Physical display area to 
nominal black 

Physical display area to cur- 
rent drawing color 

Border area to nominal black 
Border area to current drawing 
color 

Physical display area and 
border area to current drawing 
color 

Physical display area to cur- 
rent drawing color and border 
area to nominal black 

Physical display area and 
border area to nominal black 


Color mode 


No action 
Select color mode 0, set color 
map to default colors, and set the 
in-use drawing color to white 
Select color mode 1 and set color 
map to default colors. If this is ex- 
ecuted while in color mode O, it 
has the same effect as ''11."' 
Select color mode 1, set color 
map to default colors, and set the 
in-use drawing color to white 

Miscellaneous Resets 

Domain 

Text 

Blink 

Unprotected (User) 

Fields 

Texture 

Macro PDIs 

DRCS 


Figure 5: The operand structure for the 
Reset instruction. 


seen, these suboperands control at- 
tributes such as rotation, spacing, 
and cursor style. 

The multivalue operand following 
the two fixed-format operands is used 
to specify the size and orientation of 
the text template. The size is ex- 
pressed in terms of relative coor- 
dinates, which we will indicate by the 
notation (dx,dy). This is to 
distinguish relative coordinates from 
absolute coordinates (x,y) that refer 


Cdex" Training for VisiCalc’ 
Makes VisiCalc Easy. 


2---- —— MÀ i MÀ te M RÀ. 


"T 
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In an hour, Cdex Training for VisiCalc can 
make you a VisiCalc user. Or forthe experi- 
enced VisiCalc user Cdex Training for 
VisiCalc acts as an instantaneous elec- 
tronic reference and review system. 


It's a computer-assisted training program 


that works. It's highly interactive. So it 
creates a dialogue with you and serves as 


Circle 73 on inquiry card. 


———————— ao 


your personal tutor. It's completely self- 
paced. So you set your own learning time. 
And it's graphically-oriented. So you see 
what you're learning. Remember, a picture 
is worth 1000 words. Cdex Training for 
VisiCalc runs on the same Apple? |І or 
IBM® Personal Computer as your VisiCalc 
program. 


So see how easy VisiCalc can be. See your 
nearest computer dealer for a demonstration. 


Cdex™ Training for VisiCalc” 


We don't make VisiCalc. 
We just make it easy. 


ccelex 


Cdex Corporation 
5050 EI Camino Real Suite 200 
Los Altos, CA 94022 


VisiCalc® is a registered trademark of VisiCorp!^ 
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DOMAIN 


765432 10 


op СОрЕ (271% |х1613|0І0Г2/01. 
| 
OPERAND (see below) [x|[1|D|M,M,M[s,S[ | 


LOGICAL 
PEL 


SIZE 


Dimensionality 


two-dimensional 
three-dimensional 


Length of Multivalue 
Operands (Bytes) 


(default) 


===- 0000 
—==O00-=00 
=-O-0-0=-0 


Length of Single-Value 
Operands (Bytes) 


(default) 


Figure 6: The operand structure for the 
Domain instruction. The Logical Pel Size 
can be thought of as the size of the draw- 
ing pen. 


to specific points on the unit screen. 

In the example frame, text is used 
to label the objects as well as the en- 
tire figure. Most of the text is encoded 
in the standard manner and therefore 
no Text PDI is needed. The first Text 
PDI appears in line 208 and is used to 
change the Character Path from left- 
to-right to down. This allows the 
word “RAIN” (lines 211-214) to be 
sent without repositioning the draw- 
ing point. 

Note that the second fixed-format 
operand and the multivalue size 
operand are omitted because only the 
Character Path is being changed. 
Also note that because the Character 
Path is being changed, the other two 
suboperands in that byte (Interchar- 
acter Spacing and Rotation) have to 
be restated or “refreshed.” It is as- 
sumed that the NAPLPS code gen- 
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TEXT 


76543210 


OP CODE (2/2) [x[o[1To[o[o[11o| 
OPERAND (see below) [xTi1[t 1[Р Р]к в] 


OPERAND (see below) [xT1]C cIm M[ S, S. 


CHARACTER 
FIELD * 
"DIE 5] 
dx dy 


Intercharacter Spacing 
0 O  1(defauit value) 

0 1 125 

1 0 1.5 

1 1 Proportional spacing 
Character Path 


0 O Right (default) 
0 1 Left 
1 0 
1 1 


Up 
Down 
R R Rotation 
0 0 0 (default) 
0 1 90 
1 0 180 
1 1 270 
С С Cursor Style 
0 0  Underscore (default) 
0 1 Block 
1 О  Cross-hair 
1 1 Custom 
M M Move Attribute 
0 O Move together (default) 
0 1 Cursor leads 
1 O Drawing point leads 
1 1 Moving independently 
S 5 Interrow Spacing 
0 О 1 (default) 
0 1 1.25 
1 Q- 155 
1 1 2 


Figure 7: The operand structure for the 
Text instruction. 


erator will always have knowledge of 
the current settings of these 
suboperands so that such a refresh is 
easy to do. 

The Text PDI is used again in lines 
250-255. The size of the text is 
changed to label the figure. The 
Character Path is also set to left-to- 
right. The (dx,dy) of (4-0.046875, 


TEXTURE 


76543210 


ОР СОСЕ (273) [x[o[1ToToTo]1]1] 


OPERAND (see below) [х [1 [Р Р Р|[н[ LI 


ГІН ЕЕЕ ЕРІНЕ 


MASK SIZE 


o М7 
dx dy 


Texture Pattern 


Solid (default pattern) 
Vertical hatching 
Horizontal hatching 
Vertical and horizontal 
crosshatching 

Mask А 

Mask B 

Mask C 

Mask D 


Highlight 


Off 
On 


Line Texture 


Solid (default) 
Dotted 
Dashed 
Dotted-dashed 


Figure 8: The operand structure for the 
Texture instruction. 


+0.078125) results in a character 
twice as big in both dimensions as the 
default characters. If you want to find 
out how many of these characters 
could fit on a line, you could divide 
1.0 by 0.046875, which results in 21.3 
characters per line. 

It should be noted that no other 
Text PDIs appear after the one in line 
250. At the end of the frame, the text 
size is still large. When the next frame 
is sent, the text size should be 
changed back to its default state. This 
is typically done with a global Reset 
at the beginning of the frame. 


Texture 

The Texture PDI applies to the tex- 
turing of filled areas and lines (see 
figure 8). Line texturing can be set so 


that dotted, dashed, or dotted-dashed 


lines will be drawn instead of the nor- 


LET THE "ANGEL? DO THE 
WAITING 4s cseasusonkenssshusesesv 


Two К5.232С Connectors for serial in. 
put and output —— 


6 Leds to indicate power, transmission 
and reception status, buffer activities, : 
page number, etc. 


SKIP and REPRINT provide independant 
page controls to reprint portions of = 
documentation. 


40 Pin Expansion Bus available for 
future expansion 


COPY provides convenient one key opea- 
tion for single copy or multi-copy of text 


3 externally accessible Dip Switches for 
baudrate, device type, and parallel and 


serial selections. Selections can be гла = THE HATELLIGEHNT BUPFFER 


without losing buffer 


Connect an "ANGEL" between your com- 
puter and your printer, and let the "ANGEL" 
do the waiting .... 


Your valuable computer spends 95% of its 
time waiting for the printer to catch up...and 
while the computer waits, the payroll con- 
tinues. 


The computer sends data to the “ANGEL” 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your com- 
puter is free to continue working without in- 
terruption. 
A USER WRITES: 
"| tried the "ANGEL" with my Altos 
system connected to an Epson MX-100, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors requisition forms. With the 
"ANGEL" installed, my computer is free 
after 90 seconds." 


With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 


PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 1l. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11. Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 10. 


ч aia 
eee © -— 


| 


PAGE REPRINT 


Circle 246 on Inquiry card. 


Function keys extend the useful corn. 
mands to more than 10, including: hex- 
dump, memory test. remote loading. etc. 


Independant PAUSE ard HOLD con- 
trois to suspend transmission and recep- 


tion. 


8 eegyto-openmte menee key switches 


Two 20 Pin Edge Connectors for parallel 
input and output 


“ANGEL” is compatible with almost all Micro-Computers, including IBM, Apple, TRS-BO, Vector Graphic, NorthStar, Altos, 
Xerox, Heath, Zenith, NEC, DEC, etc., with К5.232 serial, Hardware Handshaking, or Centronics compatible parallel interface, 
The manufacturer reserves the right to change the product specification. 


..And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 

"ANGEL" accept either RS-232 serial or 

Centronics parallel data and can output 

either/or in any combination, 

(S-S,S-P,P-S,P-P). The "ANGEL" is com- 

patible with almost all Micro-Computers, 

and can be installed by anyone in minutes. 

Switches are clearly marked for ease of 

operation, and a concise, USER FRIENDLY 

operator reference card is included with 
each unit. 

The “ANGEL” has a full one year limited warranty. 

THE “ANGEL” WILL NEVER KEEP УОЦ 

WAITING! 


HEX DUMP 


Ligo Research, Inc. • 396 E. 159th St. * Harvey, IL 60426 * 1-312-331-8797 • In Canada 1-416-859-0370 | EXPIRATION DATE. ~ 
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The chart shown here illustrates the features 
of the "ANGEL" compared to other buffer 
devices. When compared with the 


“ANGEL”, the others just don't measure up. 
Sorry guys. 


umm m | 
— 1, 1 7j 
-— — a-— —-- À far ane of the four Modi- 


"Information based оп available specifications from 
и 5 advertisement as of December, 1982 

Micro-Fazer TM of Quadram Corp. 

Sooper Spooler TM of Compultink Corp. 


— = e ë 0 — з нына — ee 


CALL TOLL FRFE 1-800-323-3304 
OR SEND CHECK OR MONEY 
ORDER TO LIGO RESEARCH 


) ANGEL(S)" @ 
$295.00 each 


Please rush me ( 


Sub total 


ILLINOIS A dd 6% U.S. sales tax 


Delivery charge $4.00 


TOTAL 


Charge my () VSA () MASTERCARD 
MY ACCT. А 
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POINT DRAW (ABSOLUTE } 


POINT SET (RELATIVE) 


POINT DRAW (RELATIVE) 


Figure 9: The Point instructions in NAPLPS. Point Set merely moves the "drawing 
point" to the desired position. Point Draw actually draws a point at that position. Coor- 
dinates can be either absolute (x, y) or relative (dx,dy). The first bit of each coordinate is 
a sign bit. The remaining bits are encoded as fixed-point binary numbers, with the 
"binary point" assumed to be just to the right of the sign bit. 


mal solid line. А variety of area tex- 
tures can be selected so that large ob- 
jects can have recognizable interiors. 
The area textures can be chosen from 
a "stock" set of patterns or "program- 
mable" patterns can be used. 

A "cartoon-like" highlighting 
feature is included. When enabled, 
filled areas are highlighted (usually in 


black) to accent the edges. This is 
especially useful in low-resolution 
video-display systems that have trou- 
ble making rapid color changes. 

The Texture PDI is used several 
times in the example frame (lines 8, 
34, 98, 178, 188, and 194). The 
highlighting is turned off for the grass 
and on for the house. The 


highlighting is also used on the left 
bird to add a little diversity. The line 
textures are demonstrated in creating 
the rain (lines 171-203). 


Outlined Drawings 

The majority of drawings are 
created using the basic primitives 
Point, Line, Arc, Rectangle, and 
Polygon. All these primitives are sup- 
ported in NAPLPS with each one 


having several forms. 


Points 

Points can be drawn on the unit 
screen in a variety of ways. As shown 
in figure 9, four Point PDIs are pro- 
vided. Two of these commands are 
used to actually draw points (Point 
Draw), while the other two merely 
position the drawing point prior to 
drawing text or graphics (Point Set). 
The coordinates for both Point Draw 
and Point Set can be expressed in 
either absolute or relative terms. 

At this point (no pun intended), it 
is probably useful to distinguish be- 
tween the drawing point and the cur- 
sor. The drawing point is the imagi- 
nary pen point or brush tip that is 
used to draw graphics on the screen. 
The cursor is the typical block or 
underscore that marks the position 
where the next text entry will be 
made. The drawing point and cursor 
usually "track" each other, but this is 
not required. [n other words, the cur- 


Johnny's Function Keys Can't Read 


Or write. Or move a paragraph. Johnny is not a programmer, so his function keys are nonfunctional. 
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For Johnny, and everyone else who wants the convenience of 
function keys, help is here. Keychanger™ replaces 
cumbersome multi-stroke control characters with individual 
function keys, thus saving keystrokes and time. No more 
“control P-S” -- simply press the assigned function key. You 
may choose from four ready-made sets of functions, or create 
custom function keys with the aid of on-screen guidance. You 
can change instantly from one set of functions to another. 


Keychanger™ is CP/M compatible and presently supports 
Wordstar® , dBase ІПМ, and BASIC (other selected programs 
are coming soon). To start your function keys working, send 
$29.95 to Computer Publishing Co., 1945 N. Fine #101, 
Fresno, CA 93727. For VISA/Mastercard orders, call 209-453- 
0777. Wordstar is a registered trademark of MicroPro; dBase ll is a trademark of Ashton-Tate. 


Supplied in many popular diskette formats. Compatible with virtually all 
terminals having function keys. California residents addsales tax. 
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TDK Floppy Disks. 
Invaluable security for irreplaceable information. 


Today, more and more companies are relying on convenient floppy disks to record, 
store and safeguard information. Irreplaceable information which is vital to their business 
interests. It is precisely the value placed on this information that makes the floppy disk an 
invaluable tool for storage and security. Andthis is where TDK floppy disks become invalu- 
able to you. TDK floppy disks are guaranteed 100% error-free at the time of manufacture 
and certified for double-density encoding. Furthermore, each track of every TDK floppy 

: disk is tested to exceed industry standards... including 
those of IBM, Shugart, ANSI, ECMA, ISO and JIS. Once you 
insert a quality TDK floppy disk into your computer system, 
you're guaranteed highly reliable, ultra smooth perform- 
ance. This is due to TDK's proprietary disk-burnishing tech- 
nique that provides optimum head-to-disk contact. 

TDK floppy disks are available іп 5/4 and 8-inch sizes in 
the most popular formats. Each disk comes in its own pro- 
tective Tyvek-type envelope. For a copy of our brochure, 
"Some Straight Talk About Floppy Disks," write to: TDK Elec- 
tronics. Corp., Computer Products Marketing Dept., 12 Harbor 
Park Drive, Port Washington, NY 11050, or call 516-625-0100. 


+ T DK. 


©1982 TDK Electronics Corp. The heart of your system. 
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sor can be positioned on the screen 
and the drawing point can be moved 
76543210 76543210 independently. 
The example frame uses the "Set" 
forms of the Point PDIs, but not the 
"Draw" forms. Line 36 is an example 
of a Set Point Absolute op code. This 
op code is used to position the draw- 
ing point to a specific place on the 
LINE {ABSOLUTE} LINE (RELATIVE 1 screen regardless of where the draw- 
ing point is currently located. This is 
in preparation for drawing the house. 
Line 44 is an example of a Set Point 
Relative op code. This op code is 
followed by a (dx,dy) operand that 
specifies a distance to move from the 
current position. This move is made 
іп preparation for drawing the roof. 
Note that the relative form of the op 
code is useful because the roof should 
always be "tied" to the house. If a 
specific (absolute) screen coordinate 
had been specified, the roof would be 
fixed at a certain location. In this ex- 
ample, if the initial coordinate (lines 
Figure 10: The Line instructions. The Set & Line instructions move the drawing point to 37-39) is changed, the roof will move 
a new position and draw a line from that position. The Line instructions draw a line with the house. 
from the present drawing point. 


76543210 7^5 5.4 3 2 10 
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SET & ИМЕ (ABSOLUTE ) SET 8 LINE (RELATIVE ) 


Lines 


Lines are used in almost every 
DETUR EUME “ыш deci graphics display. Four forms of the 


4 Line PDI are provided, as shown іп 
ro ec figure 10. The major difference in the 
б four op codes is that two of them 


Without SAFEWARE;" you could be uninsured. For as little as draw a line from the present drawing 
$35 a year, SAFEWARE provides complete protection for all point and the other two draw from a 
hardware, media and purchased software. Both business and new set point. Also, two of the op 


home application. Call toll free today for more information or | We 
immediate protection. Columbia National General Agency, 88 E. codes involve relative positions and 
Broad, Columbus, Ohio 43215. (7 Obio call 1-800-848-2112) two involve absolute positions. 

Lines are used to create the rain in 


the example frame. The relative form 
of the Line PDIs is used in lines 180, 
190, and 200. As mentioned, the lines 
are drawn using the current texture 
setting. 


Arcs 

The Arc PDIs are extremely power- 
ful, but may be confusing to the 
casual observer. Most people can 
eventually be convinced that only 
one circular arc can be drawn 
through three points if two of the 
points are known to form the end- 
points. In NAPLPS the three points 
on the arc are specified rather than 
the center and radius. The three 
points are specified just like other 
points in the unit screen. 
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r. Dow and Mr. Jones 


introduce 


Dow Jones Software: 


Jones: “Мг. Dow, look what they're selling in that new store 


n. 


Dow: "In anutshell, Jones, with a personal computer, a tele- 
phone, a modem and Dow Jones Software, you can easily 
perform complex analyses on the information available 
from our information service, Dow Jones News/Retrieval®” 


down the street: Dow Jones Software. You haven't gotten 
us into ladies' fashions, have you?" 


Dow: “Мо, Mr. Jones. That's a computer store, and our software 


products allow investors and business professionals to use Jones: ‘‘You mean all those calculations I’ve been doing by hand 
a personal computer like this one here to easily manage Icould do in a fraction of the time with this software? 
financial information." That's great!” 


Jones: ‘Just what can our software do?” Dow: “Itis, Mr. Jones. Just like The Wall Street Journal, 


Dow Jones Software is a resource you can bank on!" 


Available nationwide from these fine computer dealers... 


ALASKA 


ANCHORAGE 

Abacus North 

511 West 4th Ave, 

(907) 276-7443 

Rainbow Technics 

4301 North Star 

(907) 278-3923 

The Software Store 

4600 Business Park Blvd. 
(907) 694-3044 


ARIZONA 


PHOENIX 


Computeriand of Phoenix 
3152 E. Camelback Road 
(602) 956-5727 


CALIFORNIA 


ANAHEIM 

Powers Computer Center 
1295 N. Euclid St. 

(714) 778-6021 

ARCADIA 

Love Computers 

7 East Foothill 

(213) 447-0721 


BAKERSFIELD 
ComputerBasics 
5600 California Ave. 
(805) 834-5611 


BREA 

Computer City 

2700 E. Imperial Highway 
(714) 996-0800 
Computique 

1080 E. Imperiai Highway 
(714) 990-6600 


EL TORO 

Wabash Арр!е Computer 
Suite C & D 

23720 El Toro Road 

(714) 768-3236 


ENCINO 


The Software Source 
17905 Ventura Boulevard 
(213) 705-4445 


Dow J 


CAMARILLO 

Crawford Data Systems 
350 N. Lantana Ave., #561 
(805) 484-4159 
COSTAMESA 

Computer City 

3941 S. Bristol 

(714) 549-7749 

Platt Music/May Company 
3333 S. Bristol 

(714) 546-9321 


FAIRFIELD 


Mark Anthony Computer 
1972| N. Texas 
(707) 426-4600 


HUNTINGTON BEACH 
Gateway Computer Center 
15201 Springdale 

(714) 895-3931 


TheSoftware Store 
16562 Gothard St. 
(714) 842-0460 


Sun Computers 

17671 Beach Blvd. 
(714) 848-5574 

IRVINE 

Learning Shack 

17981-J Sky Park Circle 
(714) 966-6631 

V.I.P. 

14775 Jeffrey Road, J 
(714) 752-6341 


LA MESA 
Computerland 

7200 Parkway Drive 
(619) 464-5656 
LAWNDALE 
Computer Stop 

16811 Hawthorne Bivd. 
(213) 371-4010 
Computique 

1611 Hawthorne Blvd. 
(213) 370-5795 

LONG BEACH 


A. Vidd Electronics 
2210 Bellflower Blvd. 
(213) 598-0444 


continued on next page 


ONES SOFTWARE" 


...Banh on it. 


Dow JONES SOFTWARE 


LOS ALAMITOS 

Amis Desktop Computers 
10512 Los Vaqueros Circle 
(714) 952-4122 

LOS ANGELES 
Compusystems (Downtown) 
1050 West 6th Street 

(213) 975-1220 


Computerland 
10600 W. Pico Blvd. 
(213) 559-3353 


Computique 

11986 Wilshire Blvd. 
(213) 820-0423 
Computique 

3285 Wilshire Blvd. 
(213) 385-7777 


Computique 

435 West 7th Street 
(213) 629-0121 

LOS GATOS 

Idea Computer 


301 N. Santa Cruz Ave. 
(408) 354-1210 
MODESTO 
Computerware 

1031 15th Street 

(209) 578-9739 
OAKLAND 

Softwaire Centre Int'l. 
5269 Broadway 

(415) 428-9333 
ORANGE 

Computer City 

1904 Tustin Ave. 

(714) 974-3082 

PALO ALTO 

Mission Computers 
550 University Ave. 
(415) 326-9689 


Sottwalre Centre Int'l. 
477 University Avenue 
(415) 327-0520 
PASADENA 
Computique 

2608. | аке Ave. 

(213) 795-3007 


The Solttwaire Centre 

548 5. Lake Avenue 

(213) 793-4443 

RIVERSIDE 

Computer Kingdom 

5225 Canyon Crest Dr., 830 
(714) 787-1142 


ROCKLIN 

AudioVideo Computer Center 
3111 Sunset Blvd. 

(916) 988-6024 

SACRAMENTO 

Capitol Computer System 
1771 Tribute Road 

(916) 483-7298 


SANTA ANA 
Computique 

3211 South Harbor Blvd. 
(714) 549-7373 


Softwalre Centre Int'l. 
3821 S. Bristol 

(714) 641-0332 

SANTA BARBARA 
Computer Plaza 
3313A State Street 
(B05) 687-9391 

SANTA MONICA 

The Computer Store 
B20 Broadway 

(213) 451-0713 

SAN DIEGO 
Computer City 

4603 Mission Bay Drive 
(619) 270-3100 


The Computer Merchant 
5107 ElCajohn Blvd. 
(619) 583-3963 


Softwalre Centre Int'l 

4170 Convoy St. 
(619)576-1424 

Software Only 

8199 Clairemont Mesa Blvd. 
(619) 569-1666 


Wabash Apple 
4636 Convoy Street 
(619) 576-1604 


SAN FRANCISCO 


Apex Information Systems, Inc. 


81A Russian Hill Place 
(415) 885-1633 
Computer Connection 
214 California Street 
(415) 781-0200 


Quest Computer Store 
710 Montgomery Street 
(415) 982-3753 
Software Center 

47 20Geary Blvd. 

(415) 751-2231 

SAN JOSE 
Businessland, Inc. 
3610 Stevens Creek Blvd. 
(408) 554-9292 
TARZANA 

Computique 

18665 Ventura Blvd. 
(213) 705-7507 
VENTURA 
Computerland 

3875 Telegraph, Suite E 
(B05) 656-7711 

WEST LOS ANGELES 
The Software Spot 

1977 Santa Monica Blvd. 
(213) 477-7561 
WOODLAND HILLS 
Software Etc. 

19973 Ventura Bivd. 
(213) 702-8918 


COLORADO 


AURORA 

Compushop 

3102 S. Parker Road 

(303) 337-5885 
MicroComputer Center 
Suite F, 2680 S. Havana 
(303) 751-0811 

BOULDER 

Computer Connection 
Suite 101, 1600 3Bth Street 
(303) 449-8282 

DENVER 

C W Electronics 

800 Lincoln Street 

(303) 832-1111 

Idex Micro Systems 

999 18th Street, Suite 225 
(303) 293-2299 
ENGLEWOOD 
Computers Etc., Inc. 
B923 E. Union Ave. 

(303) 779-5256 

FT. COLLINS 

Rocky Mountain Computers 
2601 S. Lemay, 824 

(303) 223-4000 


CONNECTICUT 


WETHERSFIELD 
Computer Resources, Inc. 
683 Silas Deane Highway 
(203) 563-9000 


WESTPORT 
Computerworks 
1439 Post Road East 
Liberty Plaza 

(203) 255-9096 


DISTRICT OF COLUMBIA 


WASHINGTON, D.C. 
TheComputerStore 
1990 K Street 
(202) 466-3367 


FLORIDA 


FT. LAUDERDALE 

The Computer Works 
6221 N. Federal Highway 
(305) 491-8600 

NORTH PALM BEACH 
Computer Center of the 
Palm Beaches 

751 Northlake Blvd. 
(305) B48-3801 


GEORGIA 


ATLANTA 

Compushop of Georgia 
The Prado 
5600Воз\ме!! Road 
(404) 252-9611 


ComputerCenter, Inc. 
3623 Interstate 85 North 
(404) 457-8465 


HAWAII 


HILO 

The Computer Store 

291 Keawe Street 

(808) 969-1166 

HONOLULU 

Computer Market of Hawaii 
578 Ala Moana Blvd. 

(808) 521.7312 


Memory Lane Computers 
841 Bishop St. 
(808) 526-3232 


IDAHO 


LEWISTON 

B & | Computer System 
1824-B Main Street 
(208) 746-5980 

Team Electronics 


1920. 19th Avenue 
(208) 7 46-0086 


ILLINOIS 


AURORA 

Farnsworth Computer Center 
1891 N. Farnsworth Avenue 
(312) 851-3888 

BUFFALO GROVE 
Compushop 

1363 W. Dundee Road 
(312) 577-0600 

CHICAGO 

Chicago Computer Company 
222 West Adams, Suite 245 
(312) 372-7360 

Compushop 

180 N. Wacker 

(312) 726-7190 

Computers Plus 

5050 N. Cumberland Ave. 
(312) 452-0066 

Systems Source 

131 W. Madison 

(312) 726-7879 

DEERFIELD 

Video Etc. 

465 Lake Cook Road 

(312) 498-9669 

EVANSTON 

Nabih's 

515 Davis St. 

(312) B69-6140 

LAKE FOREST 

Lake Shore Computers 
1000 N. Western Avenue 
(312) 234-1002 
MIDLOTHIAN 
Compushop 

14403 S. Cicero Ave. 

(312) 396-1020 

NILES 

Computerland 

9511 N. Milwaukee Avenue 
(312) 967-17 14 
NORTHBROOK 
Northbrook Computers 


4113 Dundee Road 
(312) 480-9190 


OAKBROOK TERRACE 
Oakbrook Computer 

17 West 426 - 22nd Street 
(312)941-9005 

ORLAND PARK 

Micro Age Computer Store 
8752W. 159th St. 

(312) 349-8080 

Video Etc. 

9107 W. 15 1st Street 

(312) 460-8980 

PEORIA 

Wallace Micro Mart 

2619 N. University 

(309) 685-7876 

VILLA PARK 

Farnsworth Computer Center 
383 E. North Avenue 

(312) 833- 7100 


INDIANA 


INDIANAPOLIS 


Microage Computer Store 
8615 Allisonville Road 
(317) 849-5161 


LOUISIANA 


BATON ROUGE 
The Computer Place 
5500 Florida Blvd. 
(504) 926-4630 
SHREVEPORT 


Micro Business Systems 
3823 Gilbert 
(318) 226-8848 


MAINE 


AUBURN 
Software Centers 
95 Spring Street 
(207) 784-4330 


MARYLAND 


BETHESDA 

Bethesda Computers 
8020 Norfolk Avenue 
(301) 657-1992 
CUMBERLAND 

Miller & Miller 

49 North Centre Street 
(301) 777-1000 
EASTON 

The Computer Shop 

10 West Dover Street 
(301) 995-1816 

LAUREL 

The Communications Center 
9624 Ft. Meade Road 
(301) 953-9535 
SALISBURY 

The Computer Shop 
112 West Market Street 
(301) 543-B200 


MASSACHUSETTS 


BURLINGTON 
Computer City 
Vinebrook Plaza 

(617) 273-3146 
CAMBRIDGE 

Harvest Computers 
118A Magazine Street 
(617) 547-3289 

Tech Computer Store 
199 Alewife Brook Parkway 
(617) 497-0395 
CHARLESTOWN 
Computer City 

420 Rutherford Avenue 
(617) 242-3350 
DANVERS 

Computer City 

151 Endicott Street 
(617) 774-7118 
NEEDHAM 

New England Electronics (NEECO) 
679 Highland Ave. 
(617) 449-1760 
WATERTOWN 

Micro Source Financial 
23 Elm Street 

(617) 924-5500 
WORCHESTER 
Computer City 

16 Front St 

(617) 755-5464 


MICHIGAN 


ANN ARBOR 

Complete Computer Center 
413 East Huron 

(313) 994-6344 , 


BIRMINGHAM 
SIMTEC 

4114 W. Maple 

(313) 855-3990 
FARMINGTON HILLS 
Computer Connection 
38437 Grand River 
(313) 477-4470 
GRAND BLANC 
Computer Contact 
3017 E. Hill Road 
(313) 694-37 40 

GROSS POINTE 
Computerland 

22000 Greater Mack Ave. 
(313) 772-6540 
KALAMAZOO 
Computer Room 

455 W, Michigan Ave. 
(616) 343-4634 
LIVONIA 

Computer Horizons 
37099 Six Mile Road 
(313) 464-6502 
SAGINAW 

The Computer Mart 
3580 Bay Road 

(517) 790-1360 
SOUTHFIELD 
Spectrum Computers 
26618 Southfield Road 
(313) 559-5252 

TROY 

Computer Mart 

1824 W. Maple Road 
(313) 649-0910 
Rainbow Computer 
819 East Big Beaver Road 
(313) 528-3535 


WEST BLOOMFIELD 


Retail CornputerCenter 
4381 Orchard Lake Rd. 
(313) 855-4220” 


MINNESOTA 


BLOOMINGTON 

The Software Centry 
Southtown Center 

Penn Ave. South 1-494 
(612)881-4514 
BURNSVILLE 
Computer Professionals 
14322 Burnhaven Drive 
(612) 435-8060 


MISSISSIPPI 


JACKSON 


Programs Unlimited 
4030 Metro Drive 
(601) 969-6705 


MISSOURI 


KANSAS CITY 
Computer ASP, Inc. 
7115 N.W. Barry Road 
(816) 741-8013 
ST.CHARLES 

United Computer Center 
4033 S. Cloverleaf 

(314) 928-1266 
ST.LOUIS 

Computer Station 

11610 Page Service Drive 
(314) 432-7019 

Forsythe Computers 
11445 Olive Street 

(314) 567-0450 


NEBRASKA 


LINCOLN 

Micro Technologies 
8200 М, 66th St. 
(402) 488-4543 
OMAHA 


Software Source 
B610 Cass Street 
(402) 397-4958 


NEVADA 


LAS VEGAS 

Century 23 

4530 Meadows Lane, #С1 
(702) 870-1534 

Home Computers 

1775 E. Tropicana 

(702) 798-1022 

RENO 

A+ Computers/Byte Shop of Reno 
4804 Kietzke Lane 

(702) 826-8080 


NEW HAMPSHIRE 


HANOVER 

Chips Micro Center 
3 South Street 

(603) 643-5413 
NASHUA 

Computer Mart of New Hampshire 
170 Main Street 
(603) 883-2386 
SALEM 
Computertown 

304 South Broadway 
(603) 893-8812 


NEW JERSEY 


PRINCETON 

Clancy Paul 

Princeton Shopping Center 
N. Harrison St. 

(609) 683-0060 

STANHOPE 

Computer Universe 

23 Route 206 

(201) 347-7892 


NEW YORK 


JERICHO 

Programs Unlimited 

125 5. Service Road 

(516) 997-B668 

NEW HYDE PARK 
Berliner Computer Center 
102 Jericho Turnpike 
(516) 775-4700 

NEW YORK 

Computer Factory, Inc. 
485 Lexington Avenue 
(212) 687-5000 

Datel Systems Corp. 

1211 Avenue of the Americas 
(212) 921-0110 


Dow JONES SOFTWARE Dow JONES SOFTWARE DOW JONES SOFTWARE 


Future Data 
95 Trinity Place 
(212) 732-3905 


Macy’s Department Store 
Herald Square 
(212) 560-4491 


McGraw Hill Bookstore 
1221 Avenue of the Americas 
(212) 997-4100 


Representative Systems 
718 Broadway 

(212) 477-3061 

SYRACUSE 

Omnifax Computer Stores 
3216 Eric Bivd. East 

(315) 446-1284 

YONKERS 

Investment Software Concepts 
295 Jessamine Avenue 
(914) 476-1280 


NORTH CAROLINA 


GREENSBORO 

Byte Shop of Greensboro 
218 N. Elm Street 

(919) 275-2983 

RALEIGH 

Computer Solutions 
2840 S. Wilmington St. 
(919)755-1779 


WINSTON-SALEM 


Computer South 
8013 Silas Creek 
(919) 748-8001 


OHIO 


BAY VILLAGE 


Northcoast Computer 
640 Dover Center Rd. 
(216) 835-4345 
CANTON 
Computerland 


4106 Belden Village St, N.W. 
(216) 493-7786 


CINCINNATI 

Abacus Computer Store 
225 E. Sixth Street 

(513) 421-5900 


The Future Now 
7336 Kenwood Road 
(513) 791-4700 
CLEVELAND 


Computerland 
2070 E. 9th St. 
(216) 621-7262 
COLUMBUS 
ADS Systems 
642 W. Broad St. 
(614) 224-8823 


Microage Computer Store 
2591 Hamilton Road 
(614) 868-1550 


Micro Electronics, Inc. 
Lane Ave. Shopping Center 
1555 W. Lane Avenue 

(614) 481-8041 


MENTOR 

Cleveland Computer Co. 
7673 Mentor Avenue 

(216) 946-1722 

NORTH OLMSTEAD 
Computerland 

4579 Great Northern Blvd. 
(216) 777-1433 

TOLEDO 

Abacus ІІ Micro Computers 
1417 Bernath Parkway 
(419) 865-1009 


Abacus 1! Micro Computers 
4751 Monroe Street 
(419) 471-0082 


The High Tech Systems 
4543 Monroe St. 
(419)472-1170 
YOUNGSTOWN 
Computerland 

813 Boardman Poland Rd, 
(216) 758-7569 


OKLAHOMA 


OKLAHOMA CITY 
Computer Connections 
12314 N, May Avenue 
(405) 755-9220 

TULSA 

Computer Connections 
8125А East 51st St. 
(51st & Memorial) 

(918) 663-6342 


OREGON 


BEAVERTON 

Byte Shop 

3482 S.W. Cedar Hills Blvd. 
(503) 644-2686 

EUGENE 

Computer Solutions, Inc. 
175 Silver Lane 

(503) 689-9677 

GRANTS PASS 

Team Electronics 

530 М.Е. "E" Street 
(503) 479-8723 
PENDLETON 

F & H Sound 

338South Main 

(503) 276-3772 
PORTLAND 

American Datastar Systems 
430 N.E. Glisan 

(503) 238-4605 

Byte Shop 

625 S.W. 10th Avenue 
(503) 223-3496 
Computerland 

327 S.W. Morrison 

(503) 295-1928 

Stereo Distributors, Inc. 
955 N.E. Union Ave. 
(503) 232-0915 

SALEM 

Computerland 


TIGARD 


Computerland 
12020 S.W. Main Street 
(503) 620-6170 


PENNSYLVANIA 


ALTOONA 

Mace Electronics 

3225 Pieasant Valley Blvd. 
(814) 942-5031 
DOYLESTOWN 

Solution Computer Center 
33 North Main Street 

(215) 345-4411 

ERIE 

Mace Electronics 

2631 W. Eighth Street 
(814) 838-3511 
GREENSBURG 

Chariot Computers 

245 S. Main St. 

(412) 838-9560 
PITTSBURGH 

Business Equipment Sales 
5284 Steubenville Pike 
(412) 923-2533 


Computer Workshop 
3848 William Penn Highway 
(412) 823-6722 


Pittsburgh ComputerStore 
612 Smithfield Street 
(412) 391-8050 


The Computer House 
1000 Greentree Road 
(412) 921-1333 


TEXAS 


ARLINGTON 
Computer Port 
2142 N. Collins 
(817) 469-1502 
BELLAIRE 
Compushop 
5315 Bissonnet 
(713) 661-2008 
DALLAS 
COMPCO 
Suite 108 


5519 Arapaho Road 
(214) 386-6578 


Computer Wares 

Suite 106 

12300 Inwood 

(214) 960-0800 

SIMTEC 

12801 Midway 

(214) 484-3311 

EL PASO 

RTR Software 

444 Executive Center Blvd. 
(915) 544-4397 

FORT WORTH 
Compushop 

6353 Camp Bowie Blvd. 
Ridglea Plaza 

(817) 738-4442 


HOUSTON 
Compushop 
815 Milam 
(713) 227-1523 


Computercraft, inc. 
5050 FM 1960 West 
(713) 583-2032 


Computercraft,Inc. 
10165 Katy Freeway 
(713) 827-1744 


Computercraft, Inc. 
2709 Chimney Road 
(713) 840-9762 


Computercraft, Inc. 
3233 Fondren 
(713) 977-0664 


Computercraft, Inc. 
1958 West Gray 
(713) 522-3130 


Computercraft, inc. 

2200 Southwest Freeway 
Suite 150 

(713) 527-8088 


Computercraft Software Store 
2723 Chimney Rock 
(713) 552-0880 


Computercraft Software Store 
2200 Southwest Freeway 
(713) 521-3050 


Computer Galleries 
2493 S. Braeswood 
(713) 661-0055 


Computer Galleries 
11538 Northwest Freeway 
(713) 956-0900 


Computronix 
1536 Willowbrook Май! 
(713) 890-5832 


ComputerGeneralStore ^ 
5085 Westheimer 

Galleria П #3590 

(713) 627-0455 


SIMTEC 

1990 E. Post Oak Blvd. 
(713) 850-9797 

Software Center of Houston 
2200 Southwest Freeway 
(713) 521-3050 

IRVING 

Compushop 

Las Colinas Towers IV 

125 Carpenter Freeway 
(214) 556-2166 

Computer Wares 

2209 Story Road 

(214) 258-0080 

NORTH RICHLAND HILLS 
Compushop 

8214 Bedford-Euless Road 
(214) 498-8106 

PLANO 

Compushop 

3100 Independence Parkway 
(214) 867-4595 

Computer Wares 

1915 Central Expressway 


VICTORIA 

Computer Command Corp. 
708 E. Goodwin 

(512) 573-4305 


UTAH 


SALT LAKE CITY 
Mnemonics 

141 East 200South 
(801) 521.2168 


Personal Business Computers 
1879 S. Main Street 
(801) 486-4839 


VIRGINIA 


ALEXANDRIA 
Computers Plus 
6120 Franconia Road 
(703) 922-7850 


Universal Computers 
1710 Fern Street 
(703) 379-0367 
RESTON 

Universal Computers 


2355-G Hunters Woods Plaza 
(703)620-6160 


WASHINGTON 


BELLEVUE 

Bixby'sSight & Sound Center 
11919 N.E. Bth 

(206) 454-5770 


Online Computer Centers 
13710 N.E. 20th Street 
(206)644-2080 

Swan Computer Store 
1034 116th Ave., М.Е. 
(206) 454-6272 
ELLENSBURG 

Computer Craft 

115 East 8th St. 

(509) 925-3755 

LACEY 

Stolz's Computers 

4106 Pacific Avenue, S.E. 
(206) 459-9595 

SEATTLE 

Compu Lab 

735 М, Northlake Way 
(206) 633-5020 

Computer Shop Business Center 
11057 8th Ave., М.Е. 

(206) 367-4747 

SPOKANE 
Bits-Bytes-Nibbles, Inc. 
209 Northtown Shopping Center 
(509) 487-1601 
Microspace 

S. 114 Madison 

(509) 624-3344 


WISCONSIN 


MILWAUKEE 

North Shore Computers 
5261 N. Port Washington Rd. 
(414) 963-9700 


GRANVILLE 980 Lancaster Drive, N.E. Computer Co-op Suite 130 WAUSAU 

Strictly Software (503) 371-7070 3465 Bluebonnet Circle (214) 422-5584 Oryx Software 

1670 Columbus Road Computer Specialties, Inc. (817) 926-7391 SAN ANTONIO аза 

(614) 587-2938 3390 S. Commercial Computer Wares Computer Shop (715) 848-2322 

MAYFIELD HEIGHTS (503) 399-0534 4670 S. Hulen 5011 Walzem Road INTERNATIONAL 

Computerland Team Electronics (817) 346-0446 (512) 657-7034 SWITZERLAND 

1300 Som Center Road 395 Liberty N.E. Dynatech Prodata 

(216) 461-1200 (503) 371-7406 Industriestrasse 30 

CH-8302 Kloten 

Dow Jones Dow Jones Dow Jones Dow Jones 
Market Analyzer™ Market Microscope" Market Manager™ Connector™ 


Atechnical analysis product 
that allows private and profes- 
sional investors to automatically 
collect, store and update histor- 
ical and daily market quotes, and 
to construct technical analysis 
charts at the touch of a key. 


Dow JONES 5 


A fundamental analysis 
product that allows professional 
money managers to choose and 
follow indicasors f or extensive 
lists of stocks and industry 
groups, and to sort, rank, screen 
and set critical points for buying 
and selling. 


A portfolio management 
product for private or proles- 
sional investors who desire 
immediate access to pricing and 
financial information, and who 
need an accounting and control 
system for their portfolios of 
securities. 


A data retrieval produce 

for the business or professional 
person who wants instant elec- 
tronic access to news, facts and 
vital data at the home or office, 
via personal computer, simple 
terminal, communicating word 
processor or teletype writer. 
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SET 8 ARC (OUTLINED) 


Figure 11: The Arc instructions. 
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.THE- ANATOMY OF A CLOUD 
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Four forms of the Arc РО are in- 
cluded in NAPLPS, as shown in 
figure 11. Two of the forms allow 
arcs to be filled so that solid areas 
with curved edges can be created. 

Arcs are used in the example frame 
to create the birds and the cloud. As 
shown in figure 12, the cloud is made 
up of four arcs and a polygon. The 
area between each arc and a line (or 
chord) connecting the endpoints of 
the arc is filled by the Arc (Filled) 
command. The Polygon (Filled) com- 
mand fills the middle area. 

Circles are a subset of the more 
general arc. If only two points are 
specified (instead of three), those 
points are assumed to form endpoints 
of a diameter of a circle. Circles can 
also be encoded using three points in 
the normal arc format, but the start- 
ing and ending points must be equal 
for a circle to be drawn. 

A "hook" has been provided in 
NAPLPS so that it might eventually 
support complex curves or splines. 
These curves cannot be described by 
using simple arcs of circles. But if 
more than three points are specified 
for an arc, it should be possible to 
draw a smooth curve connecting the 
points. Until algorithms are devel- 
oped that can efficiently draw a 
spline, lines can be used to connect 
the points. 


Rectangles 

Both filled and outlined rectangles 
are supported by NAPLPS. The four 
forms of the Rectangle PDI are shown 
in figure 13. Rectangles are described 
by specifying the opposite corner in 
terms of relative (dx,d y) coordinates. 
Negative values for dx or dy can be 
used to produce rectangles in various 
directions from the current drawing 
point. 

One difference that should be 
noted with Rectangles is the final 
destination of the drawing point. 
Most drawing commands cause the 
drawing point to be left at the last 
point involved in the figure. In the 
case of the Rectangle, only the x coor- 
dinate is modified so that the drawing 
point moves horizontally. This 
allows for histograms or bar charts to 


Figure 12: A diagram showing how the cloud in figure 1 was constructed from four filled be generated in an efficient manner. 


arcs and a 
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filled polygon. 


A Rectangle is used to generate the 
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Plug 300 O new applications 
into your Apple: 


THE CP/M Card™ plugs CP/M Plus™ into your Apple. 
The CP/M Card gives you the option of running your Apple II 
with the speed and capability of a professional Z-80 system 
with CP/M*-compatible software. You plug in the CP/M 
Card. Then choose CP/M or your standard Apple software 
at your option, 
Plug into a big, new world of software. 
The CP/M Card gives you instant access to the world's largest 
selection of microcomputer software — more than 3,000 
CP/M-compatible applications, languages, and 
programming utilities. So, you, too can use pro- 
fessional business programs such as WordStar,” 
ЅирегСа!с!" Condor," and other high-performance 
software from Day One. Yet, you still have access 
to your present library of Apple software. 
Pluginto incredible performance. 
Together, the ultra-fast CP/M Card and 
CP/M Plusrun applications up to 


300% faster than your Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 
A plug about quality. 
The CP/M Card was designed and built by Digital Research, 
the creators of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package you can buy. 
Why just keep plugging along? The CP/M Card 
с ver aie you need — including 64K of 
on-board memory, CP/M Plus, CBASIC? 
GSX™-80 and full documentation — for just $399. 
Now available through the CP/M library. 
See your local microcomputer dealer today. Or 
contact Advanced Logic Systems, 1195 East 
Argues Ave., Sunnyvale, СА 94086 (800) 


Advanced Logic Systems 538-8177. (In California (408) 730-0306.) 


The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-80 is a registered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX-80 is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer, Inc. ©1982 Digital Research Inc. 


Circle 149 on inquiry card. 


house in the example frame. The op 


шананы. code at line 40 could have been а Set 
7 6 5 4 3 2 1 0 7 6 5 4 3 2 10 Rectangle Filled with the data from 
lines 37-39 moved into the operation. 
This would eliminate the need for the 
RODEA FEA ГІН ЕРІНЕ PEN Point Set Absolute op code at line 36. 
: : Both encodings would yield the same 
BEBI.. КЕГЕ [| o. result. 
dx dy dx dy 
Polygons 
RECTANGLE (OUTLINED) RECTANGLE (FILLED) 

The irregular Polygon is a very 
useful feature in NAPLPS. Many ob- 
jects can be broken down into 

76543210 Кой зл е E multisided irregular objects. These 
objects can be encoded using the end- 
: points of the lines forming the sides. 
ЛІП ГИНИ НЕ DH EE Four forms of the Polygon op code 
are available, as shown in figure 14. 
CEL. БҰҒЫ |9 ИНЕШ ИНЕШ The outlined polygons do not offer 
i : | у much more than an efficient way to 
PEL I...) НІН ЕНЕР ЕНИ send a lot of lines. It should be noted 
EE E that the last line in a polygon is not 
БҮЛ БЕРЕ ЕНІ ГІН ЕРІНЕ L] explicitly sent. The polygon is auto- 
m m "EN matically "closed" by an edge con- 
necting the last point sent and the 

SET & RECTANGLE (OUTLINED } SET & RECTANGLE (FILLED) 


starting point. 
The filled polygons offer the ability 


Figure 13: The Rectangle instructions. Note that only one point is required to define a | | | 
to define an entire object disregarding 


rectangle. 


DEVELOPING SOFTWARE UNDER CP/M? 


SP YOUROUTPUT WITH MICROSHELL 


o \ When you're into heavyweight software development you 
„> | need more operating system power than CP/M can offer. 
2. MICROSHELL builds up CP/M with UNIX features that really 
_ help you put out software. Just for starters: MICROSHELL 
A crunches tong CP/M dialogs into one-line commands. Puts 
muscle and flexibility into SUBMIT commands. Captures CRT 
output and redirects it to CP/M files without retyping. Pulls 
programs from another disk drive or user number auto- 
_ matically (makes hard disk handling a snap). And it's ready 
_ for more work with no time-consuming warm-start after а 
program runs. MICROSHELL fits your system —uses just 7K 
of memory іп апу СР/М computer from Apple to Zenith. 
Check out MICROSHELL today and find out what a powerful 
partner it makes — at only $150. 


CP/M, Digital Research; UNIX, Вен Laboratories: Apple, Арряе Computer, Inc. 


Order Toll Free: 800-368-3359 ДЕТ 
VISA, MasterCard accepted. A| NEW 


monk И 41, СЕМЕВ ATION 
(| SYSTEMS, inc. 


2153 Golf Course Drive 
Circle 312 on Inquiry card. Reston, VA 22091 
(703) 476-9143 


ТГ new Compact Computer. 
It takes over your work, not your desk. 


The ordinary personal computer 
occupies too much of the ordinary desk. 
Now Texas Instruments brings you a 
cordless compact computer that solves the 
same sort of problems as the Apple" or 
[BM" personal computer. It has enough 
memory and power for complex problems 
in business and science, yet the whole thing 
is smaller than a magazine page. 
Sophisticated software is available right 
now for finance, statistics, production 
planning, graphics— and spreadsheet and 
wordprocessing are just around the corner. 
For most personal computer tasks, its 
6K RAM and 34K ROM are ample. The 
system is easily, economically expanded. 
The TI Compact Computer 40 has 


peripherals that make it even more useful: 


*Based on published manufacturer's suggested retail price. 


Apple is a registered trademark of Apple Computer. Inc. ІВМ is a 
registered trademark of International Business Machines Corp. 


a 4-color printer/plotter; an RS-232 interface 
for talking with other computers or running 
a larger printer, and TI Wafertape™ drive 
for program or data storage. TI Solid State 
Software" cartridges offer you a choice of 
convenient, foolproof programs. 


Its built-in language is TI Enhanced 
BASIC, which allows you to write programs 
in everyday words. The integrated liquid 
crystal display shows 31 characters, which 
can be scrolled to show up to 80 per line. 

It operates on four AA alkaline batteries that 
give up to 200 hours of service. 

The TI Compact Computer 40 offers 
solutions anywhere you go. Yet it retails for 
less than 1/3* the price of Apple™ or ВМ" 
personal computers. The TI Compact 
Computer—compact in price and size, but 
not in power. See it soon at your Texas 
Instruments retailer. 


Creating useful products . 
and services for you. 4% 
TEXAS 
INSTRUMENTS 


Copyright © 1983 Texas Instruments 
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POLYGON 


7] 6 5 4 3 2 10 


POLYGON (OUTLINED ) 


76543210 


[x| 12 |11011 |) | | 


SET 8 POLYGON (OUTLINEDI 


76543210 


SET В POLYGON (FILLED?! 


Figure 14: The Polygon instructions. Any number of points can be used to define the 


polygon. 


what may be "under" the object. Pic- 
tures can be built up in the same man- 
ner that kids create pictures using 
construction paper. 

In the example frame, the largest 
polygon is the grass (lines 10-31). 
When the house is drawn on top of 
the grass, a piece of the polygon is 
covered. Likewise, when the road is 
drawn (lines 220-239), more of the 
grass is covered. If the grass had been 
drawn last, part of the house and the 
entire road would not be seen. 

The polygon that is used to fill the 
center of the cloud (lines 151-160) can 
be derived directly from the arcs that 
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surround it. Ав shown in figure 12, 
the (dx,dy) values for the polygon 
end up being the sum of the (dx,dy) 
values for the three points that de- 
scribe the arc. 


Other PDIs 

Several other PDIs are available in 
NAPLPS. Some of them allow com- 
pressed encoding of high-resolution 
images and detailed line drawings. 
PDIs are included that allow "logical" 
areas on the screen to be specified for 
user input. Timed waits and blinking 
capabilities are also part of NAPLPS, 
but will not be discussed here. 


SET COLOR 


7654321 0 


оғ Cove (3/12) [х]о]1][1]1[1][0[0 


COLOR VALUE 


Figure 15: The Set Color instruction. This 
instruction defines the color with which 
all succeeding characters or graphics 
designs will be drawn. 


Color Control 

Color control in NAPLPS ranges 
from primitive, static color defini- 
tions to exotic color mapping and 
animation. Here I shall describe only 
the primitive color-control capabil- 
ities of NAPLPS. 

The basic color-control capability 
of NAPLPS allows a color to be ex- 
pressed as relative amounts of red, 
green, and blue. The “resolution” of 
the color specification can vary just 
as with coordinates (see figure 15). A 
display device is expected to display 
the “closest” color that is available. 

For simple display devices, 4 to 6 
bits of color specification are usually 
sufficient to select every available col- 
or (unless color maps are available). 
These color-specification bits are 
usually encoded in a truncated 
multivalued-operand byte. The first 
color specification in the sample 
frame appears in lines 2 and 3. The 
Set Color PDI is an op code and is 
followed by a data byte that specifies 
three units of blue, zero units of red, 
and zero units of green. The resulting 
color of the sky is a “very blue” blue. 

When a color is specified, it be- 
comes the “current in-use color." 
Anything drawn after the Set Color 
will be drawn in the new color. Note 
that after the sky is created, the green 
grass color is specified in lines 6 and 
7. If this was not there, the grass 
would be drawn in blue and would 
not be visible. 


Changing Character Sets 
If you have been carefully decoding 
the information in listing 1, you have 
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expansion boards measure up to MegaPlus ? 


This may really be the only board you need 
to expand your ІВМ personal computer. 
We've now added the most wantedfeature 
ona quad function board: two asynchronous 
ports along with memory, clock/calendar, 
and parallel printer port. And unlike most 
big memory boards, you don't have to 
sacrifice multiple functions to get 
512k of add-on memory in a single 
slot. 


THE BASICS 


The main board has three functions 
standard: Parity checked and fully 
socketed memory up to 256k in 
64k increments, clock/calendar 
with battery back-up, asynchronous 
communication port (RS232C ser- 
ial) which сап be used as COM or 
СОМ2, (ОСЕ for a printer, ог DTE 
for a modem). Optional is a 10096 
IBM compatible paralle! printer port, 
and a second async port for another $50 
each. Also included are: SuperDrive™ disk 
emulation and SuperSpooler™ printer buf- 
fer software. 


NO CORNERS CUT 


We didn't lower the quality to give you all 
this. The board is a four layer design with 
solder masking, silk screened locations, 
and gold plated edge connectors. Compo- 
nents are premium grade and meet or 
exceed IBM specifications. Each board is 
burned in and tested prior to shipment. 


CLOCK/CALENDAR 
& CLIP-ON BATTERY 


Our clock is poweredb ya simple $4 lithium 
watch battery available atyour corner drug 
store. It is clipped on, not soldered like 
some other clock boards. How useful is a 
battery warranty that requires you to send 
your board to the manufacturer to replace 
it? We send you a diskette with a program 
that sets the time and date when you turn 
on your computer. Now your programs will 
always have the correct time and date on 
them without you ever having to think 
aboutit.(Just which versionofthatprogram 
you were writing is the latest one?) 


MEGAPAK OF MEMORY 


The picture in the inset shows the optional 
256k MegaPak™ board mounted "'piggy- 
back“ onthe main board. This expandability 
feature gives those who need it 512k of 
add-on memory in a single slot. Now you 
can create disk drives in memory up to 
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320k, set aside plenty of space for print 
spooling, and still have plenty of memory 
for your biggest programs. Ап exclusive 
design allows the memory to be split at two 
memory addresses to take full advantage of 
the memory disk feature of concurrent 
CP/M™, 
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FREE SOFTWARE 


The disk emulation software creates “disk 
drives" in memory which access your pro- 
grams at the speed of RAM memory. The 
print spooler allows the memory to accept 
data as fast as the computer can send it and 
frees your computer for more productive 
work. Some manufacturers sell hardware 
printer buffers that do only this for hundreds 
of dollars. SuperSpooler™ eliminates the 
need for these slot robbing products. 


CHEAP SOFTWARE TOO 


What goodis great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread- 
sheetprograms, SUPERCALC, for just $176. 
Or maybe dBASE ІІ by Ashton-Tate for just 
$469. 


WHY BUY IT FROM US? 


Becausewe provide the service andsupport 
most companies just talk about. We realize 
how integral this board is to the use of your 
computer. What good is a warranty if it 
takes weeks for repairs to be made? We 
offer 48 hour turnaround or a replacement 
board on all warranty repairs. Do you hear 
anyone else making this promise? If you 
still are not convinced, and want tocompare 
prices, remember we don't charge extra for 
credit cards, shipping, or COD fees. If you 
still want to buy elsewhere, ask them if 
they will face the acid test. 


THE ACID TEST 


Qubie say ( Q- B -A ) gives you a 30 day 
satisfaction guarantee on all board pur- 
chases. lf you are not completely satisfied 
we will refund the entire amount of your 
purchase. If you can get any of our com- 
petitors to give you the same guarantee, 
buy any other board you think compares 
and return the one you don't like. We know 
which one you will keep. One year parts 
and labor warranty included. 


TO ORDER BY MAIL SEND 


—Your name and shipping address 

—Memory size, and options requested 

—Software and cables needed 

—Daytime phone number 

—California residents add 696 sales tax 

—Company check or credit card number 
with expiration date (personal checks 
take 18 days to clear) 


ELS 


TO ORDER BY PHONE 


In California (805) 482-9829 
Outside California (800) 821-4479 | 


PRICES: 64k $359 192k $499 
128k $429 256k 5569 
512k $968 


(Includes async, memory, clock, Super- 
Drive™, SuperSpooler™) 


OPTIONS: 

Parallel Printer Port $50 
Second Async Port $50 
MegaPak™ with 256k of memory $399 
Cable to parallel printer $35 
Cable to modem or Serial printer $25 
Memory Diagnostics Program $10 
SUPERCALC by SORCIM $176 
dBASE ll by Ashton-Tate $469 


SHIPMENT 

We pay UPS surface charges. UPS 2 day 
air service $5 extra. Credit card or bank 
check orders shipped next day. 


QUBIE' 
DISTRIBUTING 


4809 Calle Alto 
Camarillo, CA 93010 
European inquiries: 129 Magdalene Rd. 
London, SW18 
870-8899 
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STATISTICS SO EASY, 


At last, there's a sophisticated statistics 
package that's easy to learn and simple to 
use: speedSTAT 1. 


With extensive statistical analysis capabili- 
ties—including a capacity of over 10,000 
data points and more than 30 different sta- 
tistical measures —speedSTAT 1 is the 
next major tool in your software collection, 
It multiplies your capabilities...with some 
pretty magical results. 


_ If you've relied on large computers for your 
statistical needs in the past, you'll appreci- 


professional! statistical 
analysis system for 
Apple* computers 


ate the convenience and affordability of 
speedSTAT 1. And even if you don't have 
much experience with computers or 
statistics, speedSTAT 1 will make your 
computer do the work, so you're free to 
think about the results. 


Of course speedSTAT has a lot more up its 
sleeve. You can learn the details at your 
Apple dealer. Or call Toll Free 800/543- 
1350 (in Ohio call collect: 513/891-5044) 
and we'll send you more information. 


SpeedSTAT is alrademark ol SoltCorp International, Inc. 


Apple is a registered trademark of Apple Computer, Inc. 


ITS LIKE MAGIC. 
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229 Huber Village Boulevard 
Westerville, Ohio 43081 
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probably come across a few SO and 
SI codes (octal 016 and 017). These 
codes are used to indicate a change in 
the character sets or G-sets that are to 
be used. In the 7-bit mode of 
NAPLPS, only one character set can 
be used at a time. The SO code 
specifies that the set of PDIs should 
be used, and the SI code specifies that 
the Text character set should be used. 

You have also probably noticed 
that the high-order bit of all the codes 
has not been used. The reason for this 
of course is that we have been using 
the 7-bit mode of NAPLPS. If the 
8-bit mode were desired, a simple 
conversion can be made. Each time 
an SO is found it should be removed, 
and all bytes following that code 
should have their high bit set to 1. 
When an SI is encountered, it should 
also be removed and the bytes that 
follow should have a high bit equal to 
0. The result would be that all 
graphics-related codes would be in 
the form 1ХХХХХХХ. АП text-related 
codes would have the form OXXXXX- 
XX. 

In the 8-bit mode of NAPLPS, the 
14 SI and SO bytes could be re- 
moved, which would allow the figure 
to be stored in only 270 bytes. This 
may not seem like a big savings, but 
for large national databases with 
thousands of frames, every byte 
counts. There would also be a payoff 
in transmission time. At 30 characters 
per second, those 14 bytes might 
represent almost % second, which 
adds up as a user interacts with a 
system. 


Next Month 

In part 3 of this series, ] will cover 
some of the more advanced topics in 
NAPLPS, including Incremental 
Lines, Macros, Dynamically Redefin- 
able Character Sets, and Fields. 

This series of articles should give 
the reader a very good overview of 
this coding system. But as was men- 
tioned last month, anyone seriously 
interested in working with NAPLPS 
should obtain a copy of the complete 
specifications for $18 Бот X3 
Secretariat, CBEMA, 311 First St., 
NW, Washington, DC 20001, (202) 
737-8888 . № 


Working with the wrong software is like 
questioning a fish. 


Call Toll-Free 800/328-2777 

You'll ger lots of help from our well- 
tained. software consultants. They'll 
answer your questions, offer solutions 
and present several alternatives. 
DigiSoft has a comprehensive software 


inventory, tested and evaluated for oR 
eled 


quality and performance. We've lab 

our programs I, П and Ш, so you can 
select the features best-suited to your 
needs and budget. 


Limited Introductory Offer" 2096 
| Off DMS™ II, and DCalc™ II 
DMS is a totally relational database 
management program that can be part of 
an integrated financial system. It's 
compatible with a number of other 
DigiSoft programs including DCalc II, 
an electronic spreadsheet. Both can be 
| easily Bern by anyone. If DMS or 
DCalc П is for you, be sure to take 
advantage of this special DigiSoft price. 


| 30-Day Money-Back Guarantee 

| Try our software in your own of fice, on 

your own computer for thirty days. If 

you're not completely satisfied, you're 

| welcome to return it. You have nothing 

at all to lose. 
Toorder, or req. 

| callor send in the coupon today. Visa 

| and Master Card accepted. 


Unproductive. 


st more information, 


3 | Mpls, MN 55343 Call800/328-2777 


О Please rush ODMS II @ 525995 (reg. $324.95)" | 


|. Q DCale II @ $199.95 (reg. $249.95) | 
еск enciosed. 
C] Check enclosed 
| Charge toL] VISA O MASTER CARD 
| # Exp, Date [ 
| l 
| Signature | 
| Send more information about these DigiSoft | 
| Programs: 00м$10 2М$ ПО DMS III Г 
! Г] Asset III O GL III D A/P ШО АЛАШ 


| OVCO DCale ПЕ Сас ШГІМейеіш I 
І O Optimizer I, И, III Other; ===- І 


| | 
| 

| Title Company 
| 

| Computer Type | 
Ё Address І 
Ille | 
| City State Zip | 
| Mail to: DigiSoft, 10901 Red Circle Drive, C 1 


1TO 16 USERS TO GO 


Altos multi-user 8086 or68000-based 


networking computers are chosen by more 


OEMs and Fortune1000 companies. Here's why. . . 


ALTOS? 16-bit computer 
systems do more for more users. 
They give you more power. More 
features. And more reliability. For 
less money. 

You get a choice of 8086 or 
68000-based family processors, 
memory management to one MB 
of RAM, an intelligent Z80™ 1/0 
and disk controller, plus up to 160 
megabytes of fast Winchester 
storage. 

A single Altos computer can 
serve up to 16 users. And every 
Altos 16-bit computer gives you 


INTER-ALTOS 


LOCAL NETWORK added features like Multibus™ 


interfacing, real time clock, power 
fail detection and comprehensive 
diagnostics. 

But that's just the beginning. 
Link multiple Altos’ together and 
communicate in the office of the 
future today. Serve hundreds of 
ETHERNET users with full Ethernet" and 

í— — ALTOS-NET™ hardware and soft- 
а ware support. Апа save money 
with fewer interconnects. 

In addition, Altos supports 
remote communications protocols 
such as 2780/3780, 3270, X.25, 
and SNA/SDLC. 

Altos has all the 16-bit soft- 
ware you need, too. With popular 
operating systems like XENIX™ / 
UNIX" (with a user-friendly ''busi- 
ness command menu interface), 
СР/М-86,“ MP/M-86," ОА515-16, 
MS™ -DOS and PICK for 8086-based 
systems; plus UNIX System Ш” 
and RM/COS" for 68000-based 
Systems. 


series 586, ACS8600 and ACS68U0U0U 
20-160 MByte Winchester 


1-16 USERS with 
Al TOYS. NE T 


Series 586, ACS8600 and ACS68000 
20-160 MByte Winchester 

1-16 USERS with 

Al TOYS. ME T ЛАГ" 


REMOTE COMMUNICATIONS 


series 586, ACS8600 and ACS68000 
20-160 MByte Winchester 

% 1-16 USERS with 
ALTOS-NET/UNET 


2780/3780 
3270 


X.25 
SNA/SDLC 


Altos also has high-level lan- 
guages (BASIC, FORTRAN, COBOL 
and PASCAL), and applications 
software (АВ5/86 and АВ5/68 for 
general accounting, word process- 
ing and financial planning). 

Since 1977, Altos has delivered 
more than 30,000 highly reliable, 
fully socketed, proven single board 
microcomputers and peripherals 
built for business. 

If you've been looking to go 
with a more powerful computer 
that can serve from 1 to 16 users 
for less money, call or write 
us today. 


Altos Computer Systems 
2360 Bering Drive 

San Jose, CA 95131 
(408) 946-6700 

Telex 171562 ALTOS SNJ 
or 470642 ALTO UI 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 
(In Calif. 800-662-6265) 


Circle 18 on Inquiry card. 


ALTOS is a registered trademark and ALTOS-NET is a trademark of Altos Computer Systems. Ethernet is a trademark of Xerox Corporation. CP/M-86 and MP/M-B6 are trademarks of Digital Research, Inc. 
MS and XENIXare trademarks of Microsoft Corporation. XENIX is a microcomputer Impiementation of the UNIX operating system. UNIX is a trademark of Bell Laboratories. UNIX System ІШ is a trade- 
mark of Western Electric. RM /COS is a trademark of Ryan-McFarland, Inc. OASIS- 16 is a product of Phase One Systems. Inc. PICK is a product of Pick & Associates and Pick Computer Works. 

Multibus is a trademark and 8086 is a product of Intel Corporation. 68000 is a product of Motorola. Inc. UNET is a trademark of 3Com Corp. 280 is a trademark and product of Zilog. (пс. 
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Software Review 


MP/M II 


The Multiuser, Multiprogramming 


MP/MII, the revised version of the 
Multiprogramming Monitor for 
Microcomputers from Digital 
Research, is a powerful combination 
of valuable operating-system features 
that could become a dominant force 
in the advanced microcomputer 
market, 

The operating system offers you 
significant advantages over conven- 
tional single-user, single-job systems: 
it makes more effective use of im- 
proved microprocessor technology, 
has a broader scope of applications, 
offers better programming and devel- 
opment facilities, and will even in- 
crease throughput for your system. 
The operating system supports real- 
time processing, timesharing, multi- 
programming, and multitasking. 
MP/M II even provides capabilities 
for memory management, interrupt 
handling, extended file operations, 
system security, and sequential pro- 
cess management that are usually 
found only on larger systems. 

Compatibility with CP/M software 
is assured because CP/M file struc- 


About the Author 

Stephen Schmitt has worked for Hewlett- 
Packard and taught at Michigan Technological 
University. He is now doing a review of a ver- 
sion of the Ada programming language for 
microcomputers, 
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2892 Sandhill Rd. 
Mason, MI 48854 


tures, system calls, and command 
processing are all supported by 
MP/M II. All programming lan- 
guages and software tools for CP/M 
should run on MP/M withlittle or no 
modification. Thus the available 
repertoire of CP/M applications and 
the large number of high-level 
languages that CP/M supports 
should provide MP/M II with a sub- 
stantial supply of software. 

Systems other than MP/M II are 
competing for prominence in the ex- 
panding microcomputer field. Unix 
or Unix-like systems and Oasis-16 
from Phase One Systems are among 
its chief competitors. Currently, how- 
ever, no clear consensus exists in the 
market for rating the various sys- 
tems. In fact, many leading computer 
manufacturers are offering several 
operating systems as options to lure 
customers. 

In this review, I will describe the 
MP/M II system and its operation, 
outline an application of the system, 
and analyze its feasibility for general 
microcomputer operation. Some of 
the concepts I'll touch on require a 
rudimentary background in operat- 
ing-system fundamentals and a gen- 
eral knowledge of CP/M and related 
software. Гуе included a list of 
reference materials that will acquaint 
you with any unfamiliar subjects. 


Overview 

Briefly, MP/M II can be described 
as a multiple-user version of CP/M 
with enhanced processing capabili- 
ties. Each terminal presents its user 
with a CP/M-like environment that 
can manage more than one task at a 
time. The timesharing capability of 
MP/M II makes it seem as if the 
system is running several programs at 
once, thus allowing more than one 
user to operate the microcomputer at 
a time. This ability to run programs 
concurrently improves performance 
by using system resources more effi- 
ciently. Programs waiting for slow 
I/O (input/output) devices such as 
printers do not consume central pro- 
cessor processing time. Unlike some 
other timesharing systems, MP/M 
permits all active processes to reside 
in memory and thus a large amount 
of disk swapping is avoided. All this 
is handled by a real-time kernel pro- 
gram in MP/M II that supervises 
timesharing, handles requests as they 
happen, sets priorities for resource 
allocation, and coordinates the 
layered interrupt structure. 

MP/M uses a simple file-system 
design that allows the user to access a 
broad class of mass-storage devices. 
The user also has access to very large 
RAM (random-access read/write 
memory) areas, even in 8-bit pro- 


The new COMPAQ Portable Computer. 
IBM compatibility to go. 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process- 
ing. The COMPAQ Computer’s 
display screen is nine inches diag- 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 
The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It deli 
all the advantages 


$ imple, isn't it? The COMPAQ™ 
65 1 Computer can do 

what the ІВМ? Personal 
Computer does. To go. 

It runs all the popular pro- 
grams written for the IBM. It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec- 
tronics that give it additional 
capabilities and functionality. 

There's really only one big dif- 
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput- 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. Am Та 

If you use a portable type- а AP 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, add | 
the COMPAQ Ж 


without trad- 
ing off any com- 
puting power capability. 

And what do those advantages 
cost? 

Nothing. 

The COMPAQ Por- 
table sells for hundreds 
less than a compara- 
bly equipped IBM or 
APPLE? III. Standard 
features include 1281 
bytes of internal memo 
and a 320K-byte disk dr 
both of which are extr: 
options on the ІВМ. N 
and additional disk d 
grades are available opt 
double those capacities 


2ortable as a 
mobile unit that 
can use the same pro- 
grams, the same data disks, and 
even the same user manuals. 
There are more programs 
available for the COMPAQ Com- 
puter than for any other portable. 
More, in fact, than for most non- 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 
With most other portables 


of porta- pc EE 
bility E^ — 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan- 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu- 
nications interfaces including 
ETHERNET" and OMNINET™., 

If you're considering a per- 
sonal computer, there's a new 
question you need to ask your- 
self. Why buy a com- 


puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us. COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 
77070. Or call 1-800-231-9966. 


© 1983 COMPAQ Computer Corporatioti 

IBM? is a registered trademark o Кепей! Business 
Machines Corporation. 

ETHERNET™ isa trademark of Xerox Corporation. 
ОММІМЕТ" is a trademark of Corvus Systems. 

Apple® is a registered trademark of Apple Computer, Inc. 
COMPAQ" is atrademark of COMPAQ Computer 
Corporation 
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y PORTABLE COMPUTER 


The most computer you сап Carry. Circle 500 on inquiry card. 


cessor systems. File improvements 
such as separate user file areas, 
security options, and time-stamping 
features extend the standard CP/M 
file structure. 

Fortunately, all enhancements of 
MP/M over СР/М are totally trans- 
parent to CP/M application soft- 
ware. Potential applications for 
MP/M II include office automation, 
real-time process control, advanced 
personal computers, information 
management, and software-devel- 
opment systems. 


Feature Purpose 


Multitasking 


Two Versions 

MP/M II is currently available for 
two popular microprocessor families: 
the 8080 family and the 8086 family. 
The 8086 version, MP/M-86, differs 
in memory management, code file 
structure, and its ability to support 
shared-code segments. Fortunately, 
these variations seldom affect user 
software. You can run the same pro- 
gram written in a high-level lan- 
guage such as CBASIC on both 
systems easily. Digital Research also 
supports programming tools for 


Several processes (tasks) can be executed concurrently. Any 


console can initiate multiple tasks. Each task is memory 


resident. 
Task Priority 


Tasks are assigned a ranking factor to ensure that critical 


tasks receive processor time. 


Queuing System 
Synchronization 


Mutual exclusion 


Interrupts and Timing 
System clock 


Real-time control 


Process communication 


Program scheduling 


Timesharing 


/О device handling 


Delay and timing functions 


Network Capability 


Compatible with CP/NET (local area network). Enables 


resource sharing with other microcomputers. 


Multiple-Console 
Environment 


Multiple Printers 


16 terminals or other character І/О devices can be 
simultaneously supported. 


Spooling and access to several printers is now possible. 


Printers can vary in type and speed (maximum printers: 16). 


Reentrant Code 


Shared code allowed. Only one copy of code segment 


necessary for multiple invocations of a process. (MP/M-86: 
user programs and RSPs. MP/M-80: RSPs only.) 


Memory Management 


Memory-management technique is dependent upon 


microprocessor family. Memory protection is also sup- 
ported (hardware-dependent). 


8080 family: 


Bank-switching system 
400K bytes total physical memory limit 
Maximum number of banks: 8 


8086 family: 


Partition model technique 

Automatic allocation/deallocation 

Memory fragmentation recovery algorithm 
1 megabyte total physical memory limit 


File Password Protection 


File locking to prevent unwanted concurrent access 


Shared-access methods for multiple users 


Security 
Time Stamping 


File creation or updating and accessing data are maintained 


to enhance file management. 


Record Locking and 
Sharing 


Individual records can be exclusively owned or shared in file- 
processing applications. 7 


Increased Mass Storage А maximum of 16 logical disk drives with a total capacity of 8 
gigabytes of online storage. (Maximum file size: 32 
megabytes. Maximum drive size: 512 megabytes.) 


Table 1: A summary of the features of MP/M Il. These capabilities greatly expand 
the power of the standard CP/M 2.2 operating system. 
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transporting assembly code from 
8080 to 8086 machines. To avoid con- 
fusion, I will discuss only the 8080 
version of MP/M II in this article. 


Features 

The multitasking aspects of MP/M 
II significantly enrich the basic CP/M 
operating-system model, even though 
the user interface and the function of 
software utilities are virtually iden- 
tical to CP/M. Extensions can be 
divided into three subject areas: pro- 
cess management, resource sharing, 
and file-system improvements. Table 
1 summarizes these additional 
capabilities. 

The command structure and sys- 
tem-entry points of MP/M II are a 
superset of those for CP/M. Old 
commands are virtually unchanged. 
This upward compatibility with 
CP/M was a prime objective in the 
design of MP/M. Also, many of the 
objections raised against CP/M and 
previous versions of MP/M have 
been addressed by MP/M II. Some 
rough spots still remain, however. 


System Design and Operation 

MP/M П is organized using a 
hierarchical approach. Figure 1 
details the basic structure of the sys- 
tem and shows the relationships of 
the various system components. The 
layered structure permits successive 
levels of increasingly sophisticated 
functions. А component of one layer 
is logically dependent upon one or 
more underlying layer components. 
For instance, the user interface 
employs the TMP (terminal message 
process) to relay console data and the 
CLI (command line interpreter) to 
process user requests. TMP receives 
data from the console queues, which 
are in turn supplied with character in- 
put by a physical handler in the XIOS 
(extended input/output system). Ac- 
cess across more than one layer is per- 
mitted (e.g., direct XIOS calls) but 
not recommended. 

MP/M II is also divided into 
modules, and the layers do not 
always correspond to these modules. 
They are grouped according to func- 
tion and are distributed as separate 
software components. Briefly, the 
system modules are as follows: 


pEREXP iT. 
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A WORD TO THE WISE. 
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No one gives you more in an ergonomically engineered 


smart terminal than Wyse. 


These days there's little room for 
waste of the corporate dollar. And 
these days the WY-100 smart terminal 
looks even better when you compare 
it to the other guys. 

You definitely get more from Wyse 
— the leader in low-cost, high-per- 
formance, ergonomically engineered 
smart terminals. 

To begin with, you get a great 
looking terminal that features die 
cast aluminum packaging and takes 
up aminimum of desktop space. 

You also get a terminal with an 
uncanny way of pleasing people. It 
comes with an easy-on-the-eyes 
green phosphor screen. And a fully 
tilting/rotating display and detached 
keyboard. (After all, one person's 
just-right-tilt is another's not-quite- 
right-tilt). 

When the workload seems impos- 
sible, horizontal and vertical split 
screen capabilities with independent 
scrolling allow you to be in two places 
at once. 
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T here's more. You get program- 
mable function keys and transparent 
print. Plus 128 characters with upper 
and lower case, line drawing and 
graphics, and akeyboard with 105 
keys — including cursor pad, special 
mode and function keys. 

Of course, all of this wouldn’t mean 
much if you couldn't count on Wyse 
quality. That's why each WY-100 is 
put through an extensive on/off 
testing program. 

On top of that, WordStar® and other 
emulations are now available from 
your distributor. Which means you 
can automatically get 32 of WordStar's 
most commonly used multi-key com- 
mands fully-implemented on our func- 
tion keys for faster, easier use. 

We think you'll be quite impressed 
when you compare the WY-100 to 
other terminals in its class. But don't 
take our wordfor it. Call or writeus 
today. We'll send you detailed infor- 
mation on why the WY-100 smart 
terminal gives you more. A lot more. 


3040 North First St., San Jose, CA 95134 
(408) 946-3075 TLX 910-338-2251 

In the East, call (516) 293-5563 

Outside California, 800-538-8157 ext. 932 
Inside California, 800-672-3470 ext. 932 


WordStar is a registered trademark of MicroPro, inc. 
UL and FCC approved. €1982 Wyse Technology. Inc. 
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XIOS 


el/O Primitives 


e Hardware Initialization 
e Hardware Control 


XDOS 


e Multiprogramming 
eReal-time support 

e Process management 
e Resource sharing 

e Protection 


OS ENTRY 


POINTS QUEUES 


eSynchronize 

e Communication 
e System lists 

e Ports 

e Buffers 


e Devices 

e File system 

e Task primitives 
e Flags 

e System control 


User Interface 


Application 


LEVEL 


HARDWARE 
CONTROL 
LEVEL 
BDOS 
e CP/M functions 
File primitives OS LEVEL 
Device control 
SYSTEM DATA 
TABLES 
e Configuration Data INTERFACE 
e User Data LEVEL 
PROCESS 
LEVEL 
T USER/PRO- 
System Utility GRAM 
LEVEL 


Figure 1: A logical representation of the MP/M II system. Functional capabilities are 
divided into successive layers of increasing sophistication. 


BDOS (basic disk operating sys- 
tem) is an upward-compatible version 
of the single-user CP/M BDOS. It 
supports standard CP/M BDOS calls 
and adds extensions for multiple con- 
sole and printer support. File-system 
enhancements are also included. 

XDOS (extended disk operating 
system) contains the real-time pro- 
gram nucleus that monitors processes 
and manages system resources, This 
module supports the multipro- 
gramming and memory-management 
capabilities of MP/M II. Included 
with it are the TMP and CLI for pro- 
cessing console input. The XDOS also 
contains other functions accessible by 
user programs. 

XIOS, like the CP/M BIOS, pro- 
vides the low-level hardware- 
dependent routines. This part of 
MP/M II must be customized for 
every computer system. By encap- 
sulating the system-dependent func- 
tions, MP/M II can be hosted by 
various hardware implementations. 
Functions include console drivers, 
printer drivers, mass-storage 
primitives, hardware-initialization 
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code, physical interrupt handlers, 
memory-management primitives 
(e.g., bank select), timing, and other 
I/O routines. 

System Data Tables is a group of 
miscellaneous data tables containing 
global system parameters, informa- 
tion sets pertaining to each user, 
system stacks, active file lists, and 
system queues. 

RSP (resident system program) and 
OS (operating system) processes in- 
clude code, data, and process descrip- 
tors for system tasks. OS processes 
are differentiated from RSPs in that 
they must be included with MP/M II 
and are not system options. 

System Parameter Area is a com- 
mon memory area for communica- 
tion between executing programs and 
the operating system. It occupies low 
memory (0-100 hexadecimal) and is 
compatible with the CP/M memory 
organization. 

Memory layout plays a key role in 
the analysis of MP/M II's operation 
and programming. Figure 2 shows 
how memory is organized. Bank 
switching increases effective system 


At a Glance 


Name 
MP/M 1 |80801) 
MP/M-86 |8086) 


Type 
Microcomputer operating system 


Version 
2.1 (May 1982] 


Manufacturer 

Digital Research Inc. 
POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 


Price 
MP/M 1: 5450 
MP/M-86: 5650 


Format 

CP/M single-density 8-inch floppy disk; 
5¥%-inch floppy-disk versions also 
available 


Language 
Digital Research PL/I and 8080 or 8086 
assembler 


Computer 

8080-, 280-, 8085-, 8086-, or 8088-based 
system with a minimum of 32K bytes of 
RAM 


Documentation 

5 softbound books [8/2 by 11 inches]: 
Users Guide, 176 pages; Programmer’s 
Guide, 226 pages; System Guide, 161 
pages; Link-80 Manual (for linker pro- 
gram, 8080 family only; RMAC 
Language Manual [for 8080 family) 


Audlence 

Operating-system enthusiasts, CP/M 
users, microcomputer OEMs (original 
equipment manufacturers}, hobbyists 


memory capacity. The total physical 
memory is divided into blocks termed 
banks (usually 48K bytes). The 
system can switch a portion of the 
logical address space from опе 
physical bank to another. Thus, even 
though the 8080 family of central pro- 
cessors can address only 64K bytes 
directly, multiple memory banks can 
be placed into the logical 64K-byte ad- 
dress space, thus increasing memory 
size and multiprogramming capabili- 
ties. Part of the operating system is 
stored in a portion of memory that's 
always active (i.e., never switched). 
Make sure you don' confuse 


Now for CP/M-86; MS DOS, and IBM PC DOS: 


SuperSoft FORTRAN is the answer to 
the growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM 
PC DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For 
example, consider the benchmark program 
used to test the IBM FORTRAN in InfoWorld, 
p. 44, Oct. 25, 1982. (While the differential 
listed will not be the same for all benchmark 
programs, we feel it is a good indication of the 
quality of our compiler.) Results are as follows: 

IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN: 2.8 Seconds 

In its first release SuperSoft FORTRAN 
offers the following outstanding features: 


1, Full ANSI 66 standard FORTRAN with 
important extensions 


4. Standard data types, double precision, 
varying string length, complex numbers 


2. Free format input and free format string 
output 


+. Compact object code and run time support 


Ə. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 


9. Debug support: subscript checking, good 
runtime messages 


7. Full IEEE floating point 


„ Full 8087 support—available as option 
($50.00). 
uperSoft's family of FORTRAN compilers 
means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 
The current compiler allows 64K code 

space and 64K data space with expansion 
anticipated in future releases, 


“At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!" 


SuperSoft FORTRAN: available 
NOW and working great! 


Requires: 128K with CP/M-86® 

and MS DOS 
Price: $425 (in each environment) 
CP/M-80 version also available. 


Inconjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Small Systems Services, Urbana, IL, 
a leader in FORTRAN development. 

CP/M and CP/M-86 are registered trademarks of 
Digital Research. ; 

Japanese Distributor: ASR Corporation International, 
3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
Tel. (03)-437571 Telex: 0242-2723. 

European Agent: Micro Technology Ltd., 51 The 
Pantiles, Tunbridge Wells. Kent, England TN2 5TH 
TEL 0892-45433. Telex: 95441 Micro-G. 
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FIRST IN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365 


Top of 
Memory 
MP/M i! OS 
(Common) 
Top of E —— 
Banked 
Memory Segment 0 
MP/M Extension 
Start of 
Program 
Segments 
TPA 
100H 
System Parameter 
Area 
OH =< 
Bank 0 
System Data 
Tables and Stacks 
MP/M 11 Resident BDOS 
OS | 
(Common) Resident XDOS 
resident 
XlOSIBanked — 
Banked BDOS 
Banked XDOS 
Segment 0 Console tables, 


Files locks, and 
Sys. processes 


Detailed view of 
Bank 0 high 
memory 


Relocatable 
Segment 


Relocatable 
Segment 


TPA 
System Parameter 


Bank 1 


Area 


System Parameter 
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Figure 2: (Top) MP/M II memory organization for the 8080 family of microprocessor s. 
Note the flexibility for partitioning banks into segments. Transient-program area (TPA) 
segments are for CP/M programs. (Bottom) This figure details both the common seg- 
ment that includes the MP/M II OS and segment 0. Note that in MP/M systems without 
memory banking, the banked versions of XIOS, BDOS, and XDOS are not required, 


which saves memory space. 


memory banks with memory seg- 
ments. Memory segments are parti- 
tions of memory where program code 
can be loaded. А memory bank may 
have several segments. Transient pro- 
grams must be loaded into segments 
for execution. For example, CP/M 
COM files must be loaded into the 
transient-program area (TPA) in low 
memory. Page-relocatable programs 
(PRLs) can run in any partition. 

The common area, which is used 
by all banks, is located in the upper 
part of logical memory and contains 
the operating-system software. Seg- 
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ment 0 is a special partition reserved 
for system modules and RSPs. The 
division between the common area 
and segment O defines the top of 
banked memory. In banked MP/M II 
systems, XDOS, BDOS, and XIOS 
are broken into common modules 
and segment 0 modules. Buffers, 
queues, process descriptors, and 
operating-system entry points must 
be kept in the common area. File 
functions and higher-level operations 
that are accessed through system en- 
try points can reside in segment 0 and 
need not occupy the logical address 


space of each bank. Memory manage- 
ment is done automatically. Pro- 
grams are assigned to segments using 
a best-fit policy. 


Operation 

Operating MP/M П is straightfor- 
ward, especially if you have a good 
understanding of the fundamentals of 
CP/M (see references оп CP/M). 
MP/M II can be loaded by a boot 
routine from mass storage or it can be 
initiated by executing a special CP/M 
utility. Once the system is initialized, 
every terminal console displays a 
sign-on message and the standard sys- 
tem prompt. The console works very 
much like a single-user CP/M system. 
The system prompt differs from 
СР/М in its inclusion of a user num- 
ber identifier; for example, “OA>” 
where 0 is the user number and А is 
the default drive. User numbers iden- 
tify the file area associated with each 
console. 

As in CP/M, a command is noth- 
ing more than an order to load and 
execute a user-written or system-sup- 
plied program file. The uniform 
strategy achieves both simplicity and 
flexibility (і.е., you can define your 
own commands or change the names 
of system utilities supplied with 
MP/M II). 


Installation and System 
Generation 

MP/M II software is designed for 
adaptation to a broad range of micro- 
computer hardware environments. 
Hardware independence with MP/M 
II is attempted through a fourfold 
strategy: 


eMP/M II is written in a transport- 
able high-level language. 

eHardware-dependent functions are 
encapsulated in a user-defined inter- 


асе module (XIOS). 


eMass-storage functions are table- 
driven to simplify mapping physical 
disk systems to MP/M II's logical file 
system. 

ФА system-generation utility is pro- 
vided to allow the user to specify the 
operating environment structure. 


The majority of MP/M Пі5 written 
in a PL/I dialect. In order to imple- 


Qume SPRINT 11 PLUS 


$1539.88 ups DELIVERED 1 


€ 40 characters per second, bi-directional, logic-seeking printhead action 
ө Fully-formed, 96 characters, 10, 12, 15 & proportional spacing 

ө 1/48 inch line spacing and 1/120 inch character spacing (minimums) 

€ Parallel or RS-232C interfacing includes cable (please specify) etc). 


Anadex 

Anadex DP-9501A $1409.88 
Anadex DP-9620A ......... $1499.88 
C. Itoh 

С. Itoh Prowriter.. ..., 409.98 
w/RS-232C... .............. 509.88 
C. Itoh Prowriter2...... $734.88 
м/В5-232С.................. a BGR. pn 
C.ltoh F-10 Starwriter, 40 cp 

Parallel or RS-232C.,,...... $1499.90 
C.Itoh F.10 Print master, л? с 

Parallel or RS-23 2C v 1 799.98 
F-10 Tractor. .$289.88 
Daisywriter 

Daisywriter 2000. ..81089.88 
Daisywriter Tractor .......... $149.88 
Daisywriter Cable . .. 349.88 
Diablo 

Diablo 620. .. $1269.88 
Diablo 630..... .... $1969.88 
Diabto 630 KSR. . $2694.88 

p= 

DMP-65 Printer. .....,....... 8469.88 
Star Micronics 

Gemini 10., . , $419.88 
Gemini 15, . -. $339.88 
IDS Місгоргівт.............. $579.88 
IDS Prism 80.,.............. $1104.88 
above w/graphics...... ‚... $1189.88 
above w/sheetfeed. .. $1294.98 

above w/4-color............ $1539.98 


The Columbia MPC 


The Columbia MPC features full compatabilitywith all IBM PC hardware 
and software, including MSDOS, MSBASIC, CP/M 86, FORTRAN, PAS- 
CAL, COBOL, CBASIC 86, etc. Comes with 128K RAM, two double-sided 
drives (320K per drive), two serial ports, one parallel port, and a keyboard 


1:5 ӨБ O = — —__ | 
105 Prism 132 .... ...... ‚ $1209.ва 
above w/graphics....,. . . $1339.88 
above w/sheetfeed......... $1459.88 
above w/4-color....,....... 81699.88 
Okidata 
Microline В2А ............... $429.88 
62A Okigraph ROM.......... $44.88 
62A Plug-n-Piay (PC) ........ 839.88 
62А Тгасї!ог... .............. $59.88 US! Pi-3(12" amber) ... .. $189.88 
62A Roll Paper Holder....... $49.88 USI Pi-4 (9" amber .......... $159.88 
Microline 63A .......,..,.. ‚36899.08 
63A Okigraph НОМ........ .$44.88 Amdek 
Microline B4 w/graphics & tractor Amdek 3106 (12" green). ..5199.88 
Parallel, 200 cps.... ...... $1039.88 Amdek 310A (12" amber. .. $199.88 
Microline 92.. .$539.88 AmdekColorll(HixresRGB) $769.88 
Microline 93. $929.88 Amdek Color Ш (АСВ)... ... $479.88 
NEC Electrohome 
Electrohome 1 (RGB)..... à $229.28 
Electrohome 2 (Hi-res RGB) , ... $579.88 
PC Cable .. $49.88 
NEC 
NEC (12" RGB).. ...9759.88 
NEC (12" Color) . .8364.88 
МЕС 3530. .. $1809.88 
МЕС 3550 .... 82199.88 
3500 Tractor ...... балада 8239.88 
МЕС 7730............... ,.92399.88 
NEC PC ВО2ЗА-С............ $509.88 
: Princeton Graphic Systems 
Smith-Corona HX-12 (Hi-res НОВ).......... 699.88 
Smith Corona TP-1 ..... . $579.88 MO DEMS 


Specify either 10 or 12 cpi, 
& parallel or RS-232C interface 
DC Hayes 


CALL FOR PRICESon Cannon. Cen- Hayes 300 Baud.. 234.88 
tronics, Datasouth, Epson, Mannes- Hayes 1200 Baud . 569.88 
mann Tally. Panasonic. Ricoh, Silver 
Reed, Transtar & others. Novation 
Auto Cat...... ..., $224.88 
1200 Auto Cat. . $509.88 


Information & Orders 


(603)-881-9855 


Orders Only: (800)-343-0726 
No Hidden Charges 


FREE UPS shipping on all orders—No extra charge to use credit 
cards—All equipment shipped factory fresh with manufacturer’s war- 
ranty—COD orders accepted ($10 fee added)—No purchase orders 
accepted—No foreign or APO orders accepted—Minimum $50 per 
order—This ad prepared in January: prices are subject to change. 


Our Computer Showroom is now open in Amherst, NH 


Our package includes the Columbia MPC System(w/1 28K, twodrives& 
4 ports), the Keytronics keyboard, the Color Graphics Board, a Pi-3 
monitor & cable, and MSDOS (w/BASIC interp.. diag.. macro 86 assemb., 


$3733.40 ups delivered. 


MODEMS 


103/212 SmartCat. ..... $499.88 
Novation D-Cat .., $159.88 
Novation .-Сай................... Call 
Multi-Line Junction Box—allows a 
modem on multi-line phone 

systems. . 


IBM PC PERIPHERALS 


Momo Upgrades 
16K Ram Chips 

Pkg of 9......... .. $29.88 
64K Ram Chips 

Pkg. of 9. . $89.88 


AST Research 

MegaPlus features two serial ports, 
one parallel port, a clock & software 
package {with SuperSpoo! and 
SuperDrive). MegaPack option gives 
512K RAM to 256K Megaplus board. 
MegaPlus 6АК............... $339.88 
MegaPius 256K ,.... n 8774.88 
МезаРаск....:,............ 8419.88 


Maynard Controllers 

Floppy Disk. .... ..$159.88 
м/Рагайе! Port., .... $219.88 
w/RS-232C Port ,.. 8259.88 


MicroSoft 
64K RAMCard. 


Quadram 

Quadboards have memory, a parallel 
port, a serial port, a clock, memory and 
software (with RAMdisk & Spooler) 

бақ Quadboards............ $439.88 
256K Quadboards....... ... 9679.88 
The Quad 512 has memory and a 
serial port on board 

Quad 512 °lus/64K ......... $399.88 
Quad 512 Plus/256K ........ 5639.68 
Quad 512 Plus/512K........ $889.88 
Single Function Cards for the IBM PC 


$284.88 


бақ Метогу., ..... 8239.88 
192К Memory . . .$399.88 
RS-232C Card ................ $99.08 
Parallel Card w/cable........$109.88 


Clock/Calendar, ... .$109.88 


QuCeS 

Big Blue: 64K RAM, a paralle! port, 
serial port, clock 280 co- processor 
and HD interface . . $459.88 
12mB Hard Disk. $2139.99 
20mB Hard Disk. ......... $2479.89 


40mB Hard Disk . . $3699.99 
Tandon Drives 
Single-sided............ ..... 9229.88 
Double-sided. . |  ...... $299.88 
Xedex 

Xedex Baby Blue . .... 9534.88 
Xedex RAM Plus .. $659.88 

PEN 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 


THE BOTTOM LINE 


МЕ НИИ 1 FORD, NH 03055-0423 Ц TELEPHONE (603) 881-9855 ME 
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ment МР/М оп the different micro- 
processor systems, the designers had 
to modify the PL/I compiler so that it 
could emit specific machine codes. 

Central to the portability strategy 
is the hardware-interface module 
XIOS. The module is a superset of the 
functions defined for CP/M's BIOS 
(basic input/output system). Opera- 
tions found in the XIOS include inter- 
faces to printers, disk systems, ter- 
minals, and other system-specific 
devices. Physical interrupt handlers, 
system timers, and memory-manage- 
ment functions are also defined. 

The peripherals attached to MP/M 
II can be serviced via two methods: 
interrupts and polling. Polling is pro- 
vided for low-speed I/O, debugging, 
and multiple-device processing for 
systems that lack interrupt facilities. 

The XIOS is either written by a 
manufacturer distributing MP/M II 
with its computer system or it can be 
customized by an end user. Digital 
Research provides you with a 
skeleton XIOS module along with 
sample implementations for a few 


ifs a snap 


How to make 
dBase І work magic. 


systems (e.g., Altos Computer Sys- 
tems). The documentation for gen- 
erating XIOS routines is clear and 
specific. XIOS is composed of ap- 
proximately 25 functions and usually 
requires 5K to 6K bytes of code in- 
cluding buffer space. 

Attributes of the mass-storage sys- 
tem easily map onto the logical file 
structure by use of parameter tables, 
which are called Disk Definition 
Tables. These tables define the 
characteristics of a particular disk 
system. Generation of the tables is 
done automatically by an MP/M 
utility. Disk systems ranging from 
simple floppy disks to the new 
Winchester-technology disks are ef- 
fectively supported. Digital Research 
also supplies a disk blocking/de- 
blocking procedure for increasing 
mass-storage performance. Blocking, 
a technique designed to improve ac- 
cess properties, allows a portion of 
disk storage to reside in main 
memory. 

Integration of MP/M II software 
into a custom operating system is per- 


with Autocode. 


Finally, the first practical application of artificial intelligence in 
personal computer software. Autocode 1 1$ a powerful program 
generator for dBASE II. No prior knowledge of programming required. 


(АЛШ) 1 OCODE Д 


@ Automatic menus & sub menus 
Ф Automatic data entry screens 


ө String, numeric, date & 
calculated fields 
9 Automatic multiple reports 


Ф Automatic programs in dBASE Il 
code with interactive screens 


9 Ф No prior knowledge of dBASE II 


required 
® CP/M & MS DOS operating systems 
e Handy pocket size manual! 
9 Average leaming time only 4 hours 


STEMMOS LTD. 


666 Howard Street, San Francisco, CA 94105 


— => аға аңы «НЕ НЕ» шыл бы» LI пт шыр > чыз яна иа яше на «нә анқ ана она она шын ШЕШ ШЫ она аңа 


LL L8 8 8 8 eee оқы ан ШАР быш чыш шз Ұш тын а қыз ағы «қы қоз қыз қы” Шы қыш = LI 


Just send the following to address above today. 


e Your diskette format & hardware 


@ How many Autocodes you want at 5200 each. 
ORDER TOLL FREE 800-227-1617 (Ext. 417) 


e Your name & complete address 
Ф А check or money order. 


IN CA CALL 800-772-3545 (Ext, 417) 


Credit card buyers may substitute their cord number andexpiration | ARCU em 
date for the check. Or call us toll free and sove the trip to the mail box. E E 


U.S. Address: 666 Howord St. Son Francisco CA 94105/ U.K. Address: 344 Kensington High Street, London W44 


Tel: (445) 777-3800 
dBASE 1“ Ashton Tate 
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formed by the system-generation util- 
ity GENSYS. The system-generation 
process consists of (1) specifying sys- 
tem options, (2) collecting optional 
and required code segments into a 
single code file, and (3) layout of 
memory segments. Customizing the 
operating system enables you to fine- 
tune system performance, better 
match applications, and increase the 
software's overall flexibility. 

The SYSGEN utility is simple, 
small, and easy to understand. It pro- 
vides the minimum set of options nec- 
essary for flexible system design but 
doesn't bog down programmers with 
extraneous specifications. For the 
most part, the generation process 
facilitates the integration of host-com- 
puter hardware with the MP/M II 
operating-system software. 

I found that developing MP/M II 
XIOS and configuring the software 
for my specific needs were not too dif- 
ficult. Most problems resulted from 
misunderstanding hardware орега- 
tion. The documentation on develop- 
ing XIOS occupies an entire manual. 
The material should be carefully 
covered to minimize problems. I 
recommend implementing CP/M as 
the first step in creating an MP/M II 
system. Without CP/M, the genera- 


| tion procedure is not well document- 


ed and requires more effort. 


Programming 
Programming MP/M II software is 


| a more difficult task than that for 


CP/M. In addition to the extra sys- 
tem functions offered by MP/M II, 
the multitasking features add an 
order of complexity. But with this 
extra sophistication you get a more 
powerful tool, and more work is 
possible per unit of computing equip- 
ment with shared access. 


Processes and Data Structures 
А process is an active program seg- 
ment ready for execution in memory. 
MP/M II controls processes through 
a data structure termed a process 
descriptor. Process descriptors con- 
tain such information as process 
name, priority, status, device associa- 
tions, file environment, and links to 
other processes in system queues. 
Process descriptors are created at the 
Text continued on page 202 
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time the program is invoked by a sys- 
tem command. 

MP/M II supervises the execution 
and resource allocation for various 
tasks in its role as a task coordinator. 
Task scheduling is done on a priority 
basis. Each task has an associated 
static priority. The scheduling 
algorithm selects the task with the 
highest priority as the one to execute 
next. In case of a tie, tasks are 
scheduled using a "round-robin" tech- 
nique. Tasks with the same priority 
receive an equal share of the central- 
processor resource. Timesharing is 
facilitated by the fact that most 
CP/M and MP/M programs аге 
assigned equal priorities. MP/M II 
permits 256 priority levels. 

Queues and queue management 
play an important role in the design 
and function of the operating system. 
The basic function of the queue is to 
support the multitasking environ- 
ment. A first-in, first-out pipeline 
transports data safely between pro- 
cesses. And queue data structures are 
maintained by the system. These act 
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as “message files.” Like files, they can 
be created, purged, opened, closed, 
read, or written. 

Three types of queues are defined 
for MP/M Il: mutual-exclusion 
queues, circular queues, and linked- 
list queues. With a mutual-exclusion 
queue, a process has sole rights to the 
associated resource. For example, list- 
ing to a printer requires a printer 
mutual-exclusion queue. When a pro- 
cess is writing to the printer, it owns 
the resource and blocks interference 
from other programs. This prevents 
undesirable accidents such as inter- 
mixing two source listings. The other 
two queue types perform the same 
function but differ in physical 
representation. Circular queues, 
which store messages in array struc- 
tures, are employed when message 
size is between 0 and 2 bytes. Linked- 
list queues support messages longer 
than 2 bytes but have a considerably 
slower access time. Circular and 
linked queues are used for passing 
data between processes. Data 
messages can range Нот simple 
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console-device character transmis- 
sions to sophisticated synchroniza- 
tion information between real-time 
tasks. 


The File System 

MP/M II's file system is an exten- 
sively enhanced revision of the file 
system used by CP/M and old ver- 
sions of MP/M. Changes to the file 
structure are completely upward 
compatible. Mass storage is orga- 
nized as a collection of logical drives. 
A drive may be a single mass-storage 
device like a floppy disk or a compo- 
nent of a large mass-storage 
peripheral. The system supports up to 
16 drives that are identified as devices 
"A" through “P.” Each drive is divid- 
ed into two areas: a directory region 
and a data region. Files are grouped 
into 16 user areas in the directory. 
Files registered under a particular user 
number are usually accessible only by 
a user with the matching system user 
number. Data space for deleted files is 
automatically recovered, thereby 
eliminating the need for user packing. 

Specifying a file in a command line 
differs from the СР/М convention in 
that a password may have to be in- 


cluded: 
[drive: ]filename|.type][;password] 


where drive -- A-P, type has a maxi- 
mum of 3 characters, and filename 
and password have a maximum of 8 
characters. If a file is password pro- 
tected, it can be referenced only with 
the proper password or with the 
default-system password. MP/M II 
supports three levels of protection: 
read protection, write protection, and 
deletion protection. Password protec- 
tion can be turned on or off for the 
entire system. 

Another file-protection measure 
permits you to open files in either a 
locked or a shared mode. A locked 
file can be accessed by only one pro- 
cess at a time. Shared files can be 
referenced by several processes 
simultaneously. Files opened in the 
shared mode can have records of the 
file locked to an individual program. 
Record locking is an important at- 
tribute for many applications. For ex- 
ample, database systems often re- 
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File System Extensions 
Record locking 
File locking/Shared access 
Error-processing level 
Password management 
Parse MP/M I| file name 
Access disk label 


System Clock Interface 
Set time and date 
Heturn time and date 
Delay program 
Schedule program 


Queue Operations 
Head/Write to queue 
(conditional/unconditional) 
Create, Purge, and Open 


System Control 
Multiple-printer control 
Access console via terminal/message 
process (TMP) 
Access НӘР (resident system program) 
Send CLI (command line interpreter) a 

command line 

Access system data table 


Process Management 
Run highest-priority task 
Terminate task 
Create task 
Set task priority level 


Memory Management 
Hequest memory segment 
Free memory segment 
Request CP/M transient-program area 
(TPA) segment 


Table 2: MP/M II BDOS functions not found іп CP/M. Programmers can access a 
powerful set of new system functions. 


quire this capability. Files can also be 
designated "read-only"; thus several 
programs can read the file but cannot 
update the contents. 

Time stamping attaches additional 
information to file-directory entries 
by indicating the times when a file 
was created (or updated) and last ac- 
cessed. Even disk drives can have 
labels showing time stamp, name, 
and status information. This is a very 
important feature designed to give 
better support for business applica- 
tions and software-maintenance pro- 
cedures. 

These additions to the CP/M file 
definition scheme have significantly 
improved file processing. А broad 
range of information-management 
applications are now feasible with 
these enhancements. But although 
both sequential and random-file I/O 
are present, the lack of ISAM (іп- 
dexed sequential-access method), 
VSAM (virtual storage-access 
method), B-tree, or other direct-access 
methods is a notable weak link in the 
file system. 


The User Environment 
and Command Structure 

As mentioned earlier, the formats 
for MP/M commands are almost 
identical to those for CP/M com- 
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mands, The only differences are the 
new MP/M commands that were not 
supported in CP/M. 

For the most part, commands are 
simple and easy to use. One draw- 
back of the command structure, 
however, is that you can't put mul- 
tiple commands on a single input line. 
The MP/M П command-batching 
facility (SUBMIT) is also relatively 
primitive. Batching is a mechanism 
for processing groups of commands 
in a data file. The SUBMIT utility 
lacks such convenient features as 
parameter input, data prompting, or 
conditional command execution. 

Like CP/M, MP/M II monitors 
special-character keyboard input. 
These control-character commands 
are used for line editing and device 
І/О management. MP/M II defines 
an additional character command: 
"D." This command detaches the cur- 
rently executing process from the 
console or reattaches detached pro- 
grams waiting to communicate with 
the console device. When you detach 
all of your programs, the console 
returns to the system command input 
state. 

System error messages have been 
extended and improved over previous 
versions of the operating system. 
More information is given and 


several new classes of errors are 
reported. System function call errors 
give you more detail. Command en- 
try errors provide supplementary in- 
formation relating to new system 
features. However, I still find the 
error-reporting system shallow and 
incomplete. A more uniform ар- 
proach to handling the several error 
sources should be adopted. Error 
messages need to be more meaningful 
and explanatory. A help facility for 
users would aid in error understand- 
ing and improve the overall quality of 
the user interface, Though the simple 
nature of the user interface is a big 
plus, MP/M II is often difficult for 
nontechnical people to comprehend. 


System Functions 

A collection of system entry points 
enables your programs to access a 
powerful set of primitives. Under 
CP/M, programs could make use of 
BDOS functions that primarily dealt 
with device I/O and file manage- 
ment. In MP/M II, system interface 
routines have been added to exploit 
multitasking capabilities and exten- 
sions to the file system. These new 
routines are defined in table 2. 


System Utilities 

System utilities directly interact 
with the system or provide access to 
system functions. Utilities can be sub- 
divided into four groups: program- 
ming aids, system-generation pro- 
grams, a file manager, and system 
interface routines. Because utilities 
are nothing more than file-resident 
programs, they can be modified or 
replaced in accordance with applica- 
tion requirements. Some programs 
correspond to the transient or built-in 
commands of CP/M. Table 3 lists 
M/PM utilities and briefly outlines 
their functions. 


Multitasking 

А real-time multitasking kernel 
located in the XDOS module manages 
program execution. Multitasking 
enables you to support many active 
tasks simultaneously. Although tasks 
may seem to operate in parallel, only 
one process really uses the central 
processor at a given time. The 
operating system maintains a list of 
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lllusion...calligraphy...visual 
magic—Scott Kim's new 
book, inversions, delights the 
eye and enchants the mind. 
Filled with intriguing designs, 
words that read the same 
right-side up and upside down, 
words-within-words, and 


related exercises in percep- 
tion in such diverse areas as 

art, music, word play, and 
mathematics. Scott Kim's 
original inversion designs first 
appeared in Omni magazine, 
inspiring an overwhelming 
reader response. An 


unexpected symmetries, these irresistible challenge, invertible 
compositions create a fresh 4 writing appeals to everyone 
way to look at the alphabet. “Kim is the Escher-of-the alphabet. He has created who loves beauty in 
The text includes the visual a new art form that blends beauty and ingenuity and mathematics and design. 
principles of symmetry, letter- has made it so clear to us that we can try it Scott Kim is a doctoral stu- 
ing, and problem solving that ourselves if we so desire. It may well become the dent in Computer Science at 


| > new amusement of the literate. '' Issac Asimov 
are basic to these images. The . 


author also draws parallels со "'Scott Kim has perfected a personal art form—one 
with grace, elegance, subtlety, and surprises." 
Douglas Hofstadter, author 


Stanford University. 


ISBN gal necs Gödel, Escher, Bach: an Eternal Golden Braid $ 8 9 5 
softcover я M 
over 50 illustrations "asure to dazzle and delight anyone to whom 
writing is dear.” 
BYTE Books The New York Times Book Review 
70 Main St., 


"Scott Kim's Inversions...is one of the most 
Peterborough, N.H. astonishing and delightful books ever printed." 
03458 Martin Gardner Scientific American 


Utility Application New for 
Name Group MP/M? 
ABORT Interface Yes 
ATTACH Interface Yes 
ASM Programming Мо 
CONSOLE Interface Yes 
DDT Programming Мо 
DIR File Мо 
DSKRESET Interface No 
DUMP File NO 
ED Programming Мо 
and File 
ERA File NO 
ERAQ File Yes 
GENHEX File NO 
GENMOD File Yes 
GENS YS Generation Yes 
LIB Programming Yes 
LINK Programming Yes 
LOAD File NO 
MPMLDR Generation Yes 
MPMSTAT Interface Yes 
PIP File NO 
PRINTER Interface Yes 
PRLCOM File Yes 
RDT Programming Yes 
REN File NO 
RMAC Programming Yes 
SCHED Interface Yes 
SDIR File Yes 
SET File Yes 
SHOW File NO 
SPOOL File Yes 
STAT File NO 
STOPSPL File NO 
SUBMIT Interface Мо 
TOD Interface Yes 
TYPE File NO 
USER Interface NO 
XREF Programming Yes 


Description 


Aborts process specified in command line. | suggest this utility be designated as an RSP to 
ensure that it can run when all memory segments are in use. 

Binds a process to the console at which it was started. Console ИО to the process is again 
permitted. 

Central-processor assembler. 

Lists console number of terminal. 

CP/M interactive debugging program. 

Displays disk directory information. Lists only CP/M-compatible data. 

Reinitializes disk drives. 

Displays contents of specified file in hexadecimal format. 

Line-oriented text editor. 


Erases file entry from directory. 

Same as ERA except that it prompts you for confirmation before erasing. Some systems 
rename ERAQ to ERA to provide users with more protection. 

Changes .COM file to . HEX file. 

Converts .HEX file to .PRL format. .HEX file must be 2 concatenated. .HEX files offset by 
100 hexadecimal. 

Performs MP/M Il system generation. 

Creates library files from set of relocatable files (.REL). 

Linkage editor for binding .REL files. 

Creates .COM file from .HEX file. 

Loads MP/M 1 operating system and starts execution. 

Displays up-to-date status of system environment. 

File/device data-transfer routine. 

Displays or selects active printer for console. 

Converts .PRL file to .COM format. 

Memory segment relocatable version of DDT. 

Changes file name. 

Relocatable macro assembler for central processor. 

Schedules a program to start execution at a specific time and date. 

Extended file/directory information-list utility. Allows you to view time stamps, file attributes, 
etc., across multiple drives. 

Sets file options. 

Displays disk-drive status and protection levels. 

Primitive file-spooling program. CP/M also has a spooling utility. 

CP/M-compatible utility used to display or modify disk/file status. 

Terminates active spooling. 

Command-batching facility. 

Sets/displays current time and date. Valid only for systems with clock. 

Displays file contents in ASCII format. 

Sets/displays active user number. 

RMAC cross-reference listing program. 


Table 3: System utility programs supplied with MP/M Il. 


active processes, each of which may 
be in one of several states—ready-to- 
run, waiting on resource, terminated, 
waiting for flag (logical interrupt), 
and so on. The number of memory 
partitions limits how many programs 
can run concurrently. Although idle 
programs are not swapped to disk to 
free up memory, that doesn't limit the 
number of tasks that can be per- 
formed because several tasks can 
reside in a single program. 

In terms of speed, Digital Research 
claims that a single-console MP/M II 
system compares in performance to 
CP/M 2.2. The overhead required for 
dispatching ranges from 7 to 15 per- 
cent. When multiple tasks are run- 
ning, dispatching overhead may in- 
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crease. I/O-bound processes are not 
degraded severely unless they are 
competing for the same resources. 
Priority and timesharing ensure fair 
distribution of the central-processor 
resource. 


Resource Sharing 

Resource sharing is realized 
through MP/M II's queue system. 
Devices that must be used exclusively 
by a given task —printers or the mass- 
storage system, for instance—are ac- 
cessed via a mutual-exclusion queue. 
Printing requests require sequential 
processing, and disk access is provid- 
ed to only one program at a time. 
Even systems incorporating multiple- 
disk controllers handle file requests 


sequentially. Reentrant RSPs such as 
the command line interpreter (CLI) 
are also obtained via queue opera- 
tions. The CLI services those routines 
that have placed a message in its asso- 
ciated queue, CLIQ (command line 
interpreter queue). 

Memory is allocated based on the 
list of memory partitions specified 
during system generation. Processes 
hold memory resources until they ter- 
minate or are aborted. The central 
processor is shared through a special- 
ized queue, the process-ready list, 
which enables you to set the priorities 
of each task element. Deadlock detec- 
tion and prevention measures are not 
fully supported by the operating 
system. 


Text continued on page 210 


STAR'S FR FREE | 
SOFTWARE 


Like Your Screen Test Or 
Your Money Back 


CP/M*, MP/M* and PC DOS** business 
applications software. They're all designed to run 
on microcomputers. 

But sereen test Star Software™ free for 30 
days and preview dependable, quality programs 
that do even more for 25-50% less. When you 
install and use them, you'll see how smooth and 
easy your computer helps run a business. Load in 
any of Star's business packages and you'll find 
screen prompts to guide you all the way. 

It's foolproof. 

Whether you take Star's interactive account- 
ing or legal or property packages, you can't help 
but notice how easy it is to get started. 

Part of the reason is superb documentation. 
Instead of groping through support materials, 
like most other packages, Star produces referen- 
ces а businessperson understands. Апа because 
Star's software runs on the smallest to the largest 
computers, you get uncommon flexibility. 

Many of the problems seen with other 
software companies don't exist with Star. It's 
the company that proves software packages 
don't have to be expensive, time consuming, hard 
to install or hard to use. Tall claims? Maybe. Bot | 
talk to a Star owner. Better yet, sereen test them 
yourself. After all, the only way to really judge 
software 1s to use it. 


Individual accounting packages are priced at 
$400. Integrated Full Accounting at $1250. Legal 
Timekeeping and Accounting $950. Property 
Management $950. . 

Send us a check, we'll send you a full 
evaluation eopy for any of the above packages to 
run for 30 days. Like it — keep it and the 
included program or — take us up on our money- 
back guarantee. 

If for any reason you don't like what you see, 
return for a full refund. We think it's going to be 
love at first sight. 


Dealer inquiries welcome. Call for our Dealer Profit Plan and 
source code prices. 


П Here's my check. send me 
О I'm a dealer. I know the show must go on. send me Star's 
Incentive Plan. 


Name 

Company — LLL Phone 
Address 

City/State/Zip 


RM 


me 


“on Star Computer Systems, Inc. 


20600 Gramercy Place 
Torrance, California 90501 
v (213) 538-2511 
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** registered trademark of IBM 


First, neatly cut out the "370" label. 
Now, when nobody's looking, non- 
chalantly tape it to your terminal, just under the 
“IBM; as if it really belonged there. 
Then wait for your chance and quickly 
slip a dBASE П“ disk into 
your main drive. 
That's it. 
Your IBM Personal 
Computer is now ready to 
= runarelational database 
system, the kind that IBM 
put on their mainframes last year. 
And you're ready with more data han- 


dling power than you would have dreamed 
possible before dBASE II. 


You'll wonder how you managed without it. 


You'll find that dBASE II, because it's a 
relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT. Do sub- 
field and multi-field searches, then DISPLAY 
some or all of the data for any condition you 
want to apply. 


And you've just begun to tap the power 
of dBASE II. 


Easy to look at, easy to use. 


Input screens and output forms couldn't 
be easier — just "paint" your format on the CRT 
and what you see is what you'll get. 


You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 
And you can use dBASE II interactively 
for answers right now. Or save your instruc- 
tions, then repeat everything with two words: 
DO Manhours, DO ProjectX, DO whatever 
has to be done. 


Use dBASE II to help make your choice: 


If you've got a 96k IBM PC, send us 
$700 and we'll send you a copy of dBASE II to 
use free for 30 days. 


e your micro 
mainframe. 


ja | 


Instead of just poring over a manual, run 
it and make sure that it does what you need done. 
Then if you find it isn't right for you, S On- а е 
send it back and we'll return your money, по 
questions asked. 
But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 
Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 


Circle 33 on inquiry card. 
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Central Processors Currently Supported 


CPU Maker Bits 
8080 Intel 8 
8085 Intel 8 
Z80 Zilog 8 
Z108 Zilog 8 
8086 Intel 16 
8088 Intel 8/16 
ІАРХ-186 Intel 16 
iAPX-286 Intel 16 


Potential CPU Support (projected) 


CPU Maker Bits 
28000 Zilog 16 
M68000 Motorola 16 
1АРХ-432 Intel 32 


Table 4: Central processors supported 
by MP/M Il. 


i 


Application Example: Modem 
Service Routine 

You are probably wondering at this 
point how all the new features and 
options can be applied to real pro- 
gramming situations. I'll sketch a sim- 
ple real-life application that will high- 
light the capabilities of MP/M II. 
This program is only qualitatively 
described, but it offers you an insight 
into system programming and opera- 
tion. Specifically, this example 
defines a program that handles 
modem access to an MP/M system. 

A handy computer-system feature 
is the capability to call the computer 
from a remote terminal by telephone. 
Instead of having primitive I/O 
routines handle the operation in the 
XIOS, you might prefer to use an RSP 
that monitors an auto-answer modem 
and initiates communication. The 
process should perform the following 
functions: answering the phone, ini- 
tializing communication handshak- 
ing (e.g., setting the DTR for the RS- 
232C serial port), checking for access 
authorization, recording the event in 
a log, finishing up, and waiting for 
the next call The design process for 
such a program would be as follows: 


eWrite the program as ап RSP. 
MP/M II will put the program in the 
ready list and begin its execution at 
system start-up. 
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e Add an interrupt handler to detect 
the asynchronous event of the call. 
Assume the serial port has the ability 
to cause an interrupt when the call 
comes in. The handler may be in the 
XIOS or RSP depending on hardware 
flexibility for adding interrupt code. 
The handler's sole function is to set a 
system flag. 
eThe RSP suspends itself while wait- 
ing for the call flag to be set. When 
set, the process is activated. The pro- 
cess should have a priority higher 
than normal application programs so 
that the call will not be missed during 
periods of high activity. 
eOnce activated, the RSP should 
clear the call flag. It then establishes 
communication with the modem by 
attaching the console representing the 
modem port. Once the communica- 
tion link is set, the process sends a 
message to the console and waits for 
the password. The RSP may loop 
until a correct password is entered or 
terminate if an illegal ID code is 
entered. 
eWhen the process accepts the user, 
it can send a log-in message to a 
queue attached to an accounting pro- 
gram or write a message in a file. The 
program releases (detaches) the con- 
sole so that the TMP associated with 
the console can start normal MP/M II 
interaction with the modem terminal. 
Perhaps programs such as the 
above will become available as 
MP/M utilities. 


Hardware Specifications 

MP/M II's design is relatively in- 
dependent of the underlying com- 
puter hardware organization. Of 
course, the concept has practical 
limitations, but the MP/M II system 
has to date been implemented on a 
fairly large set of microprocessors 
(see table 4). And Digital Research is 
expanding the number of processors 
MP/M supports, with much em- 
phasis being placed on 16- and 32-bit 
microprocessors, Memory systems 
can range from simple structures to 
virtual schema, banking, and page- 
mapped systems. Indeed, the new 
Zilog Z108 chip, a Z80-compatible 
microprocessor with on-chip memory 
management, would be an ideal 
MP/M environment. The mass- 


storage system is also quite flexible. 
Several mass-storage technologies 
with varying access properties are 
adaptable to the МР/М II file inter- 
face. Of course, terminals, printers, 
and other character I/O devices are 
necessary components of a complete 
system. 


Internal Hardware 

The minimal memory requirement 
for MP/M II is 32K bytes of RAM. 
Many valuable CP/M programs need 
a larger memory space than this, 
however, so І recommend at least 
56K to 64K bytes. Banked or register- 
mapped memory that allows a 
physical address space greater than 
64K is also highly recommended, 
especially in a multiuser environ- 
ment. А good rule of thumb is 32K 
per extra user, but the more memory 
you have, the better. 

Two other hardware components 
are critical for MP/M II systems: a 
clock/timer circuit and com- 
munications-interface hardware. 
Timer circuits are used for tracking 
time of day and generating interrupts 
for timesharing. The suggested "tick 
frequency" is between 50 Hz and 100 
Hz. A Zilog CTC chip exemplifies a 
good selection for this application 
because of its adjustable frequency 
and interrupt-generating capabilities. 
Both serial and parallel I/O chips are 
valuable system components. Serial 
communications are necessary for 
terminals, printers, tape systems, 
EPROM programmers, and many 
other serial devices. Parallel ports can 
be used for Centronics interface 
printers and digital signal processing. 
In addition to these system 
peripherals, you might allocate a few 
extra ports for expansion and occa- 
sional communication functions. 

Although a general interrupt sys- 
tem offers the best system perfor- 
mance, MP/M II can operate without 
interrupts by using a polling 
mechanism. But if a polling 
mechanism is used, system through- 
put declines and user programs must 
make dispatch requests to share 
resources. The type of interrupt 
schema is not critical because the 
operating system translates real inter- 
rupts into logical interrupts or flags. 
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Mass-Storage Requirements 

A variety of disk systems can be 
employed, ranging from 5%-inch 
floppy disks to high-capacity hard 
disks. Also included are RAM 
memories that simulate high-speed 
drives. Because hardware-dependent 
functions are isolated in the XIOS and 
configurable attribute tables are used, 
customizing is easy. I suggest that any 


mass-storage system include an ІВМ. 


3740-compatible (8-inch) floppy sys- 
tem because it's the most popular 
software distribution format. For 
systems with several users, a hard- 
disk system is best. File bottlenecks 
usually result if floppy-based systems 
are accessed by too many people at 
the same time. Many disk systems are 
available for MP/M II applications. 
Most offer the necessary software for 
generating XIOS disk functions. 


Other Peripherals 

Systems may have an assortment 
of associated peripherals. Video-dis- 
play terminals are expected for con- 
sole devices. "Dumb terminals" with 


minimal cursor features are adequate 
for most program environments. 
Other serial devices such as teletypes, 
card readers, paper-tape punches, 
and so on can be connected as 
specialized console devices. 

MP/M II does not directly support a 
magnetic-tape backup system, but 
tape systems controlled by an applica- 
tion program or integrated with some 
of the newer Winchester disks are 
common alternatives. Other equip- 
ment such as graphics terminals, 
modems, synchronous communica- 
tion interfaces, and plotters must be 
operated via custom-written utilities. 


Evaluation 

Digital Research operating-systems 
software has been a dominant force in 
the microprocessor industry. With 
MP/M II, Digital Research hopes to 
solidify its position in the 8-bit mar- 
ket and set the trend for 16-bit micro- 
computers. 

The goal for the MP/M II designers 
was to extend the CP/M model to a 
multiuser environment without losing 


compatibility with CP/M. The sys- 
tem is simple, easy to understand, 
and consistent. Real-time processing 
adds a valuable programming dimen- 
sion. Hardware independence is 
another important attribute. Table- 
driven disk logic, the encapsulation 
of hardware-dependent functions, 
and good supporting documentation 
are all effective solutions to a com- 
plex problem. The well-defined set of 
operating-system interface functions 
is complete and plays an essential role 
in software portability. And MP/M 
II's queue system is excellent. Coor- 
dination of multiple resources is effi- 
ciently handled in a single logical 
mechanism. The queue model is sim- 
ple, but it effectively supports process 
interaction without sacrificing perfor- 
mance. The resulting system 15 
neither awkward nor superficial. 
The file-system design and user 
interface are vital aspects of any 
operating system. In MP/M II, the 
file structure is an improved version 
of that of CP/M. The additional 
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and file-sharing attributes that are 
provided are very useful. However, a 
hierarchical structure similar to Unix 
would vastly improve the organiza- 
tion of file information. And file- 
access methods for data processing 
are notably absent. As for the user 
interface, it is simple and understand- 
able. Error processing is good, but it 
could be much better. À help utility, 
input correction, and multiple com- 
mand lines are necessary improve- 
ments. 


Documentation 

Documentation for MP/M II 
departs from the old standard for 
microprocessor literature; it is clear, 
concise, and informative. The 
manuals are well organized and make 
it easy for you to locate key ideas. 
Numerous examples and a straight- 
forward format help you to under- 
stand difficult concepts. Three 
manuals are included: a Users Guide, 
a Programmer's Guide, and a System 
Guide. Each contains a separate sum- 
mary, table of contents, index, and 
(except for the System Guide) 
glossary. Print quality is only fair. I 
found few errors and typographical 
mistakes. 

Each manual addresses a different 
MP/M II user audience: the general 
applications user, the system pro- 
grammer, and the system manager or 
architect, The Users Guide describes 
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program operation and the user inter- 
face, the Programmer's Guide ex- 
plains system structure and program- 
ming guidelines, and the System 
Guide outlines procedures to custom- 
ize MP/M II for your own hardware. 
In addition to these three system 
manuals, documentation for the 


Although MP/M Il 
systems can support 
up to 16 consoles, 6 to 
8 active users is 
probably a more 
realistic number. 
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linker program (LINK) and the 
relocatable macro assembler (RMAC) 
also comes with the MP/M package. 


Performance 

System performance under load is 
reasonable because of low system 
overhead and faster microcomputer 
components. MP/M II's efficiency 
can be attributed to its compact code 
size (15K bytes) and a manageable 
system-function set. А single-user 
MP/M II system is 7 percent faster 
than a CP/M 2.2 system. Unlike 
CP/M, MP/M II does not reload part 
of the operating system after com- 
mand calls, so it saves disk-access 
time. 

A major bottleneck with multiple- 


painting by Robert Tinney. 


Please send me 
($8 overseas). [ ] 1 have enclosed check or money 
order [ ] Visa (1 MasterCard 


Card No. 
Expires: 


B 
| 
B 
В 
B 
i 
E 
1 
2 


robert tinney graphics 
1864 N. Pamela Dr. е Baton Rouge, LA 70815 


user MP/M II is the mass-storage sys- 
tem. To maintain file integrity, only 
one task at a time can access the file 
system. Thus high disk I/O activity 
substantially degrades performance, 
especially if requests come two or 
three at a time. Because of the disk- 
intensive nature of program develop- 
ment and business applications, a 
hard disk is advisable for systems 
with more than two users. Floppy 
systems are too slow to handle the 
traffic involved in loading com- 
mands, running word processors, 
compiling several programs, and so 
on. А blocking/deblocking algorithm 
can improve disk response; however, 
the size of available main memory is 
reduced by the size of the disk buffer 
that would be involved. 

If there are a large number of users, 
a few concessions must be made. As 
the number of terminals increases, 
data-transmission rates decrease and 
buffering methods become necessary. 
Slow data-transmission rates could be 
improved by a more sophisticated 
spooling system. Although MP/M II 
systems can support up to 16 con- 
soles, 6 to 8 active users is probably a 
more realistic number. 


Scope 

Multitasking real-time control and 
process management are necessary 
for most industrial and scientific com- 
puting jobs. Monitoring a home, con- 
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trolling a small plant operation, or 
simple robotics are potential MP/M 
II applications. The interrupt facility 
in conjunction with queue operations 
facilitates the handling of asyn- 
chronous processing and ordering of 
priority requests. The small overhead 
imposed by the operating system 
makes real-time programming feasi- 
ble. 

Several MP/M II features will help 
those users who are involved in pro- 
gram development. The file-stamping 
option, for example, is a useful con- 
cept for keeping track of an evolving 
source code. А large set of applica- 
tions can be conveniently addressed 
by the large selection of programming 
languages available for CP/M. In 
particular, some language processors 
like Pascal/MT + support а program- 
development system similar in con- 
cept to the Ada run-time environ- 
ment. Companies making CP/M 
compilers are modifying their systems 
to incorporate the novel features of 
MP/M II (e.g., record locking and 


shared access). Word processors, file 


utilities, and debuggers streamline the 
programming process. For large pro- 
grams, MP/M II supports chaining of 
programs. Overlay linkers are also 
available for CP/M-compatible soft- 
ware. Well-defined system functions 
and a small operating-system 
"nucleus" form a flexible base for 
building complex programs. 

MP/M II would also make a viable 
office-automation system. CP/M 
database systems, word processing, 
accounting programs, inventory sys- 
tems, and so on are offered by a 
variety of software firms. Multiple- 
user capability coupled with CP/M 
information and planning software 
provide the necessary features. The 
ability to support networking further 
enhances MP/M II's position in this 
market. 


Conclusions 

MP/M II offers features and pro- 
cessing power comparable to many 
large computer operating systems. 
Three of these features—multitask- 
ing, real-time programming, and net- 
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working—address a class of useful 
applications that range from efficient 
multiple-device control to full-scale 
distributed processing. Task manage- 
ment and communication is effective- 
ly handled with the queuing system. 
The user interface and enhanced file 
system make it much easier to use 
general-application programs. 

The operating system is well 
designed, but it lacks some features 
that are necessary for some commer- 
cial requirements. File-system 
organization and access methods are 
not adequate for information man- 
agement. Also, although security, 
user accounting, and man-machine 
interfacing are significant issues in a 
business data-processing епуігоп- 
ment, MP/M II, like other micropro- 
cessor operating systems, does not 
fully address them. 

Several operating systems that 
have been designed for the latest 
microcomputer technology have im- 
pressive capabilities. Whether the 
MP /M II operating system is the best 
of these is debatable. I do not intend 
to make such a claim. Instead, I 
would point out two critical factors 
by which to judge microprocessor 
operating systems: hardware in- 
dependence and the availability of 
software applications. A universal 
operating system must provide a 
standard interface, independent of a 
computer’s word size and com- 
ponents. More important, an exten- 
sive software base is mandatory for a 
useful system. MP/M II is founded on 
these premises and should prove to be 
a leading microprocessor operating 
system. Bl 
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not need to keep slots open for future 
expansion. And they all come with a 
one year warranty from the leader in 
technology applications. 


Your IBM M persona Pople is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
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manually inputting the date on system 
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insertíng the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when the 
computer is off. 
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Sage in Bloom, Zeke II, 


CBIOS Traps, Language 


Debate Continues 


The consummate computer user tackles his new writing 
machine, and other tales from Chaos Manor. 


І have three pages of notes on what 
I should write about this month, and 
if I finish the list I'll double BYTE’s 
already amazing thickness—and still 
not be caught up with either hard- 
ware developments or the flood of 
useful software that's pouring out for 
microcomputers. There was a time 
when I could pretend to be, if not 
familiar with, at least aware of nearly 
everything going on in the microcom- 
puter world. No longer. I hear about 
many developments, for which I 
thank my numerous correspondents, 
but there's no way anyone can keep 
up with the explosion. 

Meanwhile, we have two new 
systems at Chaos Manor: a new 
writing machine and a Sage II that 
runs UCSD Pascal for the fastest time 
yet in my benchmark. 

I can't keep up, but what the hell, it 
can't hurt totry... 


The Sage in Bloom 
I first saw the Sage 68000-based 
machine at the 1982 West Coast 
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Computer Faire. Then at Wescon/ 
Mini/Micro I saw another and got to 
talking with Sage's president, Rod 
Coleman. 

About a week ago our Sage ar- 
rived. I'll be writing a lot about it as 
time goes on. 

My first impression is that I love it. 
The Sage is a working machine. Mine 
has a half megabyte of memory (some 
of which can be configured to be run 
as “RAM disk,” that is, as а 
memory simulation of a disk, exactly 
like the Compupro M-Drive or 
Semidisk Systems’ Semidisk). It has 
two double-sided double-density 
5%-inch disk drives; those disk 
drives, I must confess, are part of the 
reason I’m changing my mind about 
small disks, because we've been 
working the dickens out of the Sage 
and we haven't had a disk glitch (or 
any other kind of glitch for that 
matter). 

It's a handsome machine. It is also 
quite small; the whole thing—disk 
drives, power supply, computer, and 


all—takes up considerably less space 
than one of the Compupro boxes, and 
in fact is smaller than the Televideo 
925 terminal that came with the Sage. 

The Sage can be that small in part 
because it uses what's known as a 
switching power supply rather than 
the brute-force transformer, rectifier, 
and filter system in the Compupro. 
Switching power supplies rectify the 
110-volt AC immediately, then they 
use electronic switching to eliminate 
the bulky low-frequency transform- 
ers of conventional power supplies. 
They are a lot more efficient than the 
old-fashioned kind; they're also 
trickier to design and use. 

While the Sage is really lovely 
hardware, there is a small problem: 
the operating system is UCSD Pascal. 

For many that's not a bug, it's a 
feature. Heaven knows, UCSD Pascal 
has its champions, including my 
friend Carl Helmers, the founding 
editor of BYTE. The UCSD system 
(now marketed by Softech Microsys- 
tems) is a completely integrated 
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package containing the Pascal com- 
piler, a text editor, disk-file system, 
and a bunch of utilities to format and 
copy disks and such like. One nice 
feature of the system is that when you 
try to compile a Pascal program, as 
the compiler finds your errors, it 
shows them to you in the editor; you 
can fix them on the spot and go on, or 
wait to see more. This takes a lot of 
the sting out of Pascal. 

The system is fast, too. It compiles 
Pascal programs with lightning 
speed. The programs are compiled to 
the UCSD Pascal p-code, which is an 
intermediate code that must be inter- 
preted at run-time. It is not machine 
code, but the 68000 chip is so fast that 
this turns out not to be a handicap 
either. 

My 20 by 20 matrix benchmark 
program (see the October 1982 BYTE) 
ran in 8.9 seconds on the Sage; the 
best time on the 8085/8088 dual pro- 
cessor was 19.2 seconds when com- 
piled by Pascal MT+ (which com- 
piles to machine language). 

That's fast. 

The other drawback to the Sage is 
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that the documents assume you know 
more than I do. Not a lot more; just 
more. Fortunately, there's a brief 
cookbook example of how to make 
copies of disks; I was able to back up 
the Sage operating system before try- 
ing to experiment, which is just as 
well. However, after that admirable 
step-by-step tutorial on formatting 
and duplicating disks, the documents 
lapse off into "documentese," with 
few to no examples and a nonlogical 
order of presentation. 

Rod Coleman tells me that by the 
time you read this the Sage will prob- 
ably have other operating systems, 
including some kind of CP/M. I hope 
so. Meanwhile, you can get from 
Softech a program called Xenofile 
that will translate CP/M text files in- 
to the UCSD format, so you can 
salvage ASCII (American National 
Standard Code for Information Inter- 
change) files from your CP/M system 
for use on the Sage if you like. Prob- 
ably the most useful thing you can 
bring over would be Pascal source 
programs. 

Last-minute addition: if you get a 
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Sage, get Introduction to the UCSD 
p-System by Charles W. Grant and 
Jon Butah. Published by Sybex, it 
contains a really detailed tutorial in- 
troduction. I wish I'd had the book 
when I first got the Sage; it would 
have saved a lot of time. Given that 
book, you can get a fairly good 
understanding of the UCSD system in 
a reasonable time. You may not like 
the system, but at least you'll know 
how to use it. Flash: the Grant and 
Butah book now comes standard with 
the Sage computer. 

We've sent the Sage off to a mad 
programmer associate of Alex's; he's 
putting it through strenuous tests, as 
well as writing considerable software 
for it. Much more on the Sage in later 
columns. 


Alas, Poor Ezekial 

We sent Ezekial, my old friend who 
happened to be a Cromemco Z-2, off 
to the organ banks; he has officially 
become spare parts for Larry Niven's 
machine. Like the wonderful one- 
horse shay, everything went at once. 
The final problem was the disk 
system. Zeke used old iCOM disks, 
the kind that had Percom drives with 
the controller on two boards in the 
box with the drives and their power 
supply; and they became unreliable. 
Spare parts are unobtainable: 
although those drives were the very 
best available when we got them, 
they're now from the Dark Ages. To 
update them would cost more than 
new Compupros, and they'd still be 
slow with very limited storage. 

Zeke's bus is too slow, and his old 
Industrial Micro Systems memory 
uses too much power. The bottom 
line, alas, is that it just wasn't worth 
fixing him up. Nor Singh swears he's 
going to get him running so that I can 
donate him to the Los Angeles 
Science Fantasy Society. The LASFS 
already owns Altair, the first Niven 
machine. (That's a little embarrass- 
ing, because Altair Niven was of- 
ficially accepted as a member of the 
club.) 

There's another possibility. Dan 
MacLean's widow donated Alice, 
Dan's old IMSAI, to the LASFS, and 
Nor Singh has been hired to get Alice 
running for the club; it may be that 


Zeke and Alice (who shamelessly car- 
ried on a long-distance affair for 
years) may yet be united into a single 
working entity . . . 


Zeke II 

Ezekial has departed, but I have 
consolation: as Nor Singh arrived to 
remove Zeke, Tony Pietsch delivered 
Zeke II, which is a state-of-the-art 
writing machine. That, of course, is 
the point of all this. I get lots of letters 
asking my recommendation for "the 
ideal word processor." My answer 
usually is, "That depends." However, 
I've seen nothing better than Zeke II 
for creative writing. 

First: my "ideal" writing system is a 
computer, not a dedicated word pro- 
cessor. True, some excellent 
dedicated word processors are on the 
market, and it's a lot easier to learn to 
use them than it is to learn to write 
with a full microcomputer. However, 
in my judgment, the saving is il- 
lusory: it doesn't take that much 
longer to learn to use a real computer; 
and then you can tap the power of the 
software explosion. Most dedicated 
word processors leave you at the mer- 
cy of one company: you get only the 
software it thinks you should have. 
Consequently, I recommend CP/M 
systems. 

Second, iron is expensive but 
silicon 15 cheap: new computer 
boards are invented all the time. Get 
a good S-100 bus system and you can 
take advantage of the dozens—per- 
haps hundreds—of firms developing 
new capabilities for it. 

Third, deal with reliable companies 
with a good track record. 

In keeping with these views, Zeke 
II consists of a Compupro 5-100 bus 
and power supply. My friend Bill 
Grieb continues to swear by the In- 
tegrand box that has bus, power sup- 
ply, disk power supply, and disk 
drives all built into a handsome 
wood-grain cabinet—and perhaps 
he's right. I can only say that the 
Compupro box has never disap- 
pointed me. It's built like a Mack 
truck, with .2 farads (none of this 
microfarad stuff!) of power filtration. 
The only disadvantage is that it's big, 
but I don’t mind that. The large size 
helps keep the components cool. 


Inside the box is a Compupro 
6-MHz Z80 central processing unit, 
64K bytes of memory (Compupro 
RAM-17), an Interfacer 4, and the 
Compupro Disk-1 disk controller. 
That drives a pair of Compupro 
8-inch double-sided double-density 
drives at 1.2 megabytes per disk. The 
Interfacer 4 plus the new CBIOS 
(customized basic input/output 
system—the thing that tells CP/M 
about your particular hardware) 
written by Tony Pietsch allows a 
number of ways to talk to the system. 


Tony's CBIOS is now available from 
Compupro. 

The CBIOS allows you to use 
either 51⁄4- or 8-inch disks. The Com- 
pupro controller supports either. It 
does not run both at once; if you 
want both on the same system, you 
will need two different controllers. 
That, however, is no problem: the 
Compupro box and CBIOS can han- 
dle the situation, so that you can 
transfer files from 8-inch to 5%-inch 
and vice versa. 

Some disk controllers will run both 


FRANCHISE OPPORTUNITIES. 


IT'S 


NEVER BEEN 


A BETTER 
TIME: 


The computer industry is experi- 
encing a spectacular growth, by 
1990 it will become a 20 billion 
dollar industry. Computer retail- 
ing was one of the few industries 
not seriously effected by the 
recent economic crisis. 


Now...is a good time to consider 


a franchise opportunity with MicroAge, a leader in computer retail- 
ing. MicroAge has a proven "track record" with over thirty fran- 
chised stores throughout the United States and Canada. In an 
industry where experience is crucial, MicroAge has it, with six years 
computer retail experience and three years in franchising. It's just 


good sense to go with a leader. 


If you're committed to success in computer retailing, it's essential you 
evaluate (йе MICROAGE COMPUTER STORES Franchise opportu- 
nity. Investment: $130,000-$200,000. 


For detailed information about MicroAge “Franchise Opportunities,” 
call (602) 968-3168 or write to: 


MicroAge Computer Stores Inc. 


1425 W. 12th Place 
Tempe, AZ 85281 


MicroAg 


e 


computer store 


“Тһе Solution Store" ™ 


Circle 269 on Inquiry card. 
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8- and 5%-inch disk drives; I once 
asked Bill Godbout why his wouldn't. 

“Т don't make Muntz TVs, either," 
he told me. 

Interpreted that means that it's 
tricky enough running at the speeds 
his direct-memory-access (I'll explain 
DMA below) systems use without 
trying to play games. Bill Godbout 
once told me, "If the error rate is 
measurable, it's too high." His stuff is 
designed to that philosophy. 

I still prefer 8-inch disk drives, 
although not as adamantly as I did 


EXPOIEK 


2/23 W. Windrose 


last year. The 5%-inch systems are 
getting more reliable, and running 
double sided and double density they 
hold quite a bit of information. I do 
not believe the small disks are as 
reliable as the 8-inch, but many peo- 
ple for whom I have respect say 
they're reliable enough, so my 
preference is probably pure prejudice; 
unfortunate, but there it is. 

I can also hang a normal terminal 
on the system, and indeed the same 
Televideo 950 that drives the Com- 
pupro 8085/8088 dual processor can 


OKIDATA 


Suite 3 


Phoenix, Arizona 85029 


1-800-528-8960 


All Prices Subject To Change 


COMPUTERS 


1200 — $645 
410 — $77 
830 — $155 


800-48K — $499 
810 — $429 
850 — $159 
ALTOS 
5-15D — $2120 5-5D — $4100 
NORTHSTAR 
Advantage—$2600 Horizon 6440D—$2600 


TELEVIDEO 
802 — $2599 802H — $4450 
806 — $4950 800A — $1250 


APPLE-LOOK-A-LIKE 
CALL 
APPLE CARDS : 
| 16K RAM — $78 Z80 CARD — $245 
Videx Card — $227 Smart Term — $279 
Microsoft Prem. Pk — $489 
SOFTWARE | 
Apple — All Major Brands — SCALL 
| Wordstar — $299 Datastar — $180 
Spellstar — 5165 


| Calcstar — $100 
DISK DRIVE 


Microsci Apple Dr. — $300 
Ransa Elite | — $300 
Вала Elite |! — $450 
Rana Elite II! — $550 


HAYS — MICROMODEM — $285- 
HAYS — SMARTMODEM — $210 
HAYS — 1200 Baud — $530 


. DISKETTES/BOXES 
GUARANTEED 
LOW PRICES 
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M82A — $399 


| Amdek 300 — $140 
Amdek Color tt — $645 Color ІІ — $385 
BMC Green — $85 USI Amber — $159 


PRINTERS 


OKIDATA 
M83A — $639 
w/Tractor & Grap. $479 
М84Р — $978 M84S — $CALL 
ANADEX 
9500A — $1290 9501A — $1290 


M80 — $305 


C 
F-10P — $1370 Р-105 — $1375 


1550P — $659 Prowriter 1550CD — $709 


8510AP — $459 8510ACD — $550 
DATASOUTH 
DS120 — $595 DS180 — $1175 
DIABLO 
630RO — $1945 620 — $900 


NEC 
7710 — $2099 


3550 — $1925 


8023 — $450 
3510 — $1499 


810 — $1240 _ 820 — $1795 
TERMINALS 
ADDS 
A1 — $485 Viewpoint A3 — $510 
HAZELTINE 
1500 — $995 ESPRIT — $498 


TELEVIDEO 
910 — $569 925 — $718 
920 — $735 950 — $899 
ZENITH 
719 — $689 289 — $2129 — 
MONITORS 


Color | — $300 


COMPUTER IC'S COMPLETE LINE 
SPECIAL 4164 (150ns] EDIT 


Customer Service 
602-863-0759 


Circle 180 on Inquiry card. 


run Zeke II. That, however, is not the 
normal mode, because we've set up 
Zeke II mostly as a writing machine. 
When he's powered up, he comes up 
in WRITE, my text editor; and when 
he's in WRITE mode, he talks to me 
through an Ithaca IA-1100 memory- 
mapped video board. (Memory- 
mapped video displays directly 
what's in a segment of memory; I 
tried to explain it in the November 
1982 BYTE.) 

Tony has modified the Ithaca 
board to be "write-only memory"; 
that is, you can't read the board's 
memory, you see only what's 
displayed on the monitor screen. The 
board is addressed to the top 1K bytes 
of memory, and thus overlaps the 
КАМ-17, but they can't interfere with 
each other. 

We took the video chips out of 
Ezekial and put them in the Ithaca 
board, so that the display on my big 
Hitachi 15-inch screen is identical to 
the old Zeke. I continue to use 16 
lines of 64 characters to avoid 
eyestrain. Also, I'm used to it: after 
all, a standard manuscript has 
60-character lines. А page is usually 
25 or 26 lines, so I don't see a whole 
page at once; but I've noticed an 
unexpected benefit. Having only 16 
lines on a screen tends to make me 
shorten my (usually too long) 
paragraphs. 

We wanted to put in a 24 by 80 
"write-only memory" board, but we 
couldn't find one that would work at 
6 MHz and had a nice (i.e., stable, 
legible, etc.) display; if anyone knows 
of such a beast for the 5-100 system, 
Id appreciate the information. 

Another really nice thing about 
Zeke П is the keyboard, which comes 
from an Archive computer. The Ar- 
chive, incidentally, is the machine 
Dr. Arthur C. Clarke settled on. His 
is named Archie. He got an Archive 
in part because he could get service 
for it in Sri Lanka. I'm sure, though, 
that he fell in love with the keyboard, 
and if I had to buy an Archive to get 
this keyboard I probably would. As it 
happens, Tony was able to obtain 
three or four of them. 

The Archive has great key feel, a 
good nonelectronic "click," and a 
really nice (Selectric-style) key 


PAT. PEND. 


| 


If you have an І.В.М. computer from their largest 
3081 to their smallest Personal Computer, we have 
the right workstation for you. The Compucart is the 
first ergonomically designed, fully lockable, mobile 
computer/terminal workstation. 


The Compucart’s ERGONOMIC design means that not only is the 
keyboard at the correct height for comfortable interactive entry, but 

itis adjustable both horizontally (back and forth) and vertically to 
accommodate both the user and the hardware. The design further means 
that the keyboard, the work and the screen are all in your comfortable 
LINE OF SIGHT. The Compucart is engineered to minimize fatigue and 
to improve the user-computer interface. 


ONLY the Compucart offers SECURITY by returning the computer to the 
closed position when not in use or running unattended, the double walled 
tambor door is closed and the whole workstation is secured with one lock. 
For aterminal user it means that you can comfortably step away from your 
desk while you are logged on and access to your terminal is restricted. 
The Compucart is mobile to allow multiple users to take full advantage 

of the multifunction features of modern computers and NETWORKS. 
Mobility also means BACKUP for a terminal or workstation that is down. 
The Compucart, even with all its features, requires minimum floor space 
(about 4 sq. ft.) and is the engineered workstation that suits both you 


and the hardware to conserve the human resource and keep your 
HARDWARE and SOFTWARE...SECURELY TOGETHER FOR YOU! 


— 201 North Rome Ave. Р.О. Box 2095 Tampa, FL 33601-2095 
COMMPURCART Ph. (813) 251-2431 (in Florida) Саи Toll Free 1-800/237-9024 Circle 91 on inquiry card 


layout. The entire ASCII character 
set is on board along with arrows on 
the left side and a numeric key pad on 
the right. 

There aren't any extraneous keys in 
odd places; and a lot of special- 
purpose keys are put up where you 
can get at them without their being in 
the way. The special-purpose keys 
are really nice in that they make 
characters with the eighth bit set, so 
that we can make use of not only the 
entire range of control characters, but 
also more than a dozen additional 
one-stroke commands. 

The Archive comes with a printed 
strip that translates the special- 
function keys into Wordstar com- 
mands, and I suppose the Archive 
machine itself takes advantage of 
those. Because I don't use Wordstar, I 
had some work to do. Figuring out 
how to make good use of those keys 
was instructive; more below. 

The bottom line is that callous as it 
may seem, I don't really miss Zeke. 
This new keyboard is fast and conve- 
nient, and the Compupro disk drives 
are so much faster than the old 
iCOMs that I find myself saving my 
text far more often. Scrolling is 
smooth and lightning quick. 

I do hope that Nor Singh can make 
Zeke work again; he's still better than 
half the junk I see out on the market, 
and it would be nice if others could 
get some good from him. Meanwhile, 
Zeke II is as close to being the "ideal" 
writing machine as Гуе ever worked 
with. 

There are a few possible im- 
provements. For one, there's no hard 
disk; but that's merely a matter of 
time. Tony has one and is refur- 
bishing the software right now. A 
hard disk isn't strictly necessary 
anyway; with a DMA disk controller 
and double-density disks, saving 
your text doesn't take very long; and 
for a writing machine, safety is the 
number one goal, meaning that you 
want the machine to make it easy to 
save early and often. (That's one ma- 
jor advantage of the MIT EMACS 
full-screen editor and its descendants: 
it can be set to automagically save 
text even if you don't think of it.) 

DMA and high density speed up 
floppy-disk operations something 
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wonderful. Direct memory access is 
literally just that: the disk controller 
has an on-board microprocessor that 
can get at your system's memory 
without going through the regular 
processor; that lets it do a faster job 
of getting stuff from memory and 
putting it on disk or vice versa. 

Whether or not there's a hard disk, 
the ideal writing machine will need 
fast and reliable floppies. I don't feel 
really safe until my text is saved on a 
disk and the disk has been removed 
from the machine. 


What do you do if you 
have several serial 
output devices but 
only one RS-232C 

output port? Enter the 

T-Switch. 


A second limitation to Zeke II is 
theres no RAM disk, i.e., memory 
that's set up like a disk for fast access. 
RAM disks are nice for checking 
spelling (as well as compiling and 
other computer operations). Of 
course, if you have a hard disk you 
might not want a RAM disk too. 

I do have Semidisk on my dual- 
processor machine, and that would 
work fine in Zeke II; but Compupro 
has announced that it's coming out 
with an M-Drive that will work with 
the Z80, and since almost everything 
else in Zeke II is Compupro, I thought 
Id wait for Compupro's system. 
More on M-Drive and Semidisk 
below. 

Finally, the Z80 makes for a vanilla 
system; more advanced stuff is 
available. We have here an ex- 
perimental board from Compupro 
that runs at 12 MHz. That's fast! 
However, for a writing machine you 
don't really need that much speed, 
and the Z80 chip has been around 
long enough to have a track record. 
Zeke II is as near the state of the art as 
Id now recommend for a system 
devoted mostly to text handling. 


Terminal Switching 
For a while it looked as if I'd be up 
to my clavicle in keyboards. 


Although it's possible to make Zeke II 
run with the 16 by 64 screen as his 
normal console (as well as when he's 
running the text editor), there are 
good reasons to want a 24 by 80 
screen when you do programming. 
At the same time, I have the 
Televideo 950 nearby because that 
machine does nearly all our develop- 
ment work and is also useful for 
checking spelling and the like. 

Isuredidn't want a second terminal 
for Zeke II, so I solved the problem 
with a T-Switch from Inmac. I sup- 
pose that requires a bit of explana- 
tion. 

Computers talk to the outside 
world in two basic ways: serial and 
parallel. 

Parallel communication sends all 
the data bits of a single character at 
the same time. Parallel communica- 
tion is inherently faster than serial; 
but it requires many wires (in an 8-bit 
machine at least 10 and generally 
many more). Parallel, which is often 
electrically noisy, is usually more 
subject to errors induced by stray 
radio noise. 

As an example, MacLean used 
parallel ports to connect his keyboard 
to Alice the IMSAI, and when he 
began he used a flat ribbon cable. He 
got a lot of extraneous garbage into 
his computer. Eventually he con- 
verted to a round shielded cable and 
most of the errors vanished. 

Centronics printers and other such 
devices generally use parallel com- 
munication. The distance they can be 
from the computer is limited—15 feet 
maximum. 

With serial communication the bits 
are sent one after another; an 8-bit 
character thus takes at least 10 times 
as long to send in serial as it would in 
parallel. (That's not strictly true, but 
we'll ignore the fine details.) 

Your computer has I/O (input/out- 
put) ports built in as part of its basic 
structure. Those ports are parallel 
ports; it takes special hardware to 
convert from parallel to serial. Serial 
signals can be sent farther, however, 
with less noise and interference. Most 
letter-quality printers, like the 
Diablo, and all telephone or modem 
communications use the serial 
method. 


| m New ms 


Calumbia Data Products' 

New Multi-Personal® Computer, 
Featuring IBM-PC* Compatibility, 
Excels In Professional, Business 
And Industrial Applications. 
Check it out. 


Culumbia Data Products MULTI-PERSONAL* COMPUTER 
сап изе saftware and hardware originally intended for 
ihe ІНІМ" Personal Computer . while enjoying the 
Мекін апа expandability of all Columbia Data's сот: 
puter systems 

Available operating system software includes single- 
user WS-DOS* or CP/M 86% or multi-user, multi-tasking 
MP/M ВЕ? or OASIS-16°®, with XENIX® available soon, 
providing users with a host of compatible software pack- 


ages lar personal and professional business and indus- MICIODIOCESSO! Bis 
irrál applications. A large selection of higher level languages 
are alsa available, including BASIC, FORTRAN, COBOL, USER Memon т 18288 Kayes NN 
PASGAL and MACRO Assembler. Expansions 5015 Beyond 
Our standard 16-Bit 8088 hardware configuration pro- Professional Conti 
vides 128K RAM with parity, two RS-232 serial ports, Б Floppy Disk 
Centronics parallel printer port, interrupt and DMA con- Resident Cache Buffer 
trallera. dual floppy disks with 640K storage, Winchester Disk 
disk and keyboard interfaces, and eight IBM-PC compat- “OPTIONAL OPERATING SYSTEMS (Supt 
ible expansion slots . .. and lists for only $2995. Winches- ue PC-DOSI 
fer hard disk configurations, featuring cache buffer МЕИ ВБ 
controllers for enhanced disk access performance are OASIS-18 
also available. starting at $4995. XENIX 0 
30. when you need to grow, why gamble and hassle __OPTIONAL HARDWARE EXPANSION ВОДАХ 
with independent third party hardware and operating R3-232 Communications 
system vendors which may or may not be compatible . . S Сал ОА 
nat ta mention the hidden expense and frustration of See ERE 
implementing peripheral drivers in the different operat- 7-80 CP/N-80 Board 
ing systems and upgrades? Who needsthe finger-pointing Cache Buffer Hard Disk — — 
when things don't work out? Time/Calendar Board 
After you review our chart, you will agree... for overall EEE Bus сои E ; 
16-Bit microprocessor superiority, expandability, flexi- $7 Had USC Sete — Um Disk Sistem Teame 
bitity, compatibility and real economy, Columbia Data is Tape Cartridge System 
your total source. ‘For comparison purposes T professional canligurations aon 
Our Multi-Personal Computer . . . the 16-Bit system оого DMA. and Tolerant CON) Ga АЕ УА 
born to grow! Centronics Parallel Port and Dumb Computer Татту or Equivalent 
Get yours now. Circle 82 on Inquiry card. Columbia Data Products also support$ CP/M 80” with an optionally 


available 2-80 CP/M Expansion Board. 
"As advertised in BYTE Magazine, August 1982 


Home Office: West Coast: Europe: 

8990 Route 108 3901 MacArthur Blvd. P.O, Box 1118 

Columbia, MD 21045 Suite 211 450 Moenchengladbach | 

Telephone 301-992-3400 Newport Beach, СА 92683 West Germany 

TWX 710-862-1891 Telephone 714-752-5245 Telephone 02181-33159 
Telex 277778 Telex 852452 


IBM Is the trademark o! тикганопај Business Machines. CP/M and МР/М are trademarks of Digital Research. OASIS Is the trademark of Phase Опе. М5-005 and XENIX are 
trademarks о! MICROSOFT 


Theres more than one serial 
system, but by far the most popular 
in the microcomputer world is called 
RS-232C. In theory there's an RS- 
232C standard; in practice that's 
almost true but not quite. However, 
it's true enough for T-Switches to 
work. 

Suppose you have several serial 
output devices—say a printer and a 
modem for communications—and 
only one RS-232C output port on 
your computer. Enter the T-Switch, 
which lets you connect both to the 
port and switch between them. Ob- 
viously only one is active at any 
given time. It's true you could ac- 
complish the same result by physical- 
ly plugging and unplugging cables, 
but that's hard on the cables as well as 
darned inconvenient. 

Га only seen the T-Switch in adver- 
tisements, but it seemed a good idea; 
meanwhile, Inmac sent me a catalog 
of its equipment for microcomputers. 
I've ordered stuff from Inmac before; 
although its equipment is high-priced, 
its service is speedy and reliable. 


Division of Moore Business Forms 
Box 20, Wheeling, IL 60090 
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П YES! Send me my FREE 1983 Moore Computer 


Anyway, I bought a T-Switch, and 
the result is that the Televideo 950 
can run both Zeke II and the dual- 
processor machine. Actually, things 
are better than that: Tony has in- 
geniously set up the BIOS so that 
even after exiting from WRITE the 
Archive keyboard is active. There- 
fore, I can run. Zeke II on the 
Televideo 950 terminal but continue 
to type on my splendid Archive 
board. 


I love it. 


Changing the CBIOS 

The CP/M operating system has to 
be told about your hardware. That's 
done through a beast known as the 
CBIOS. CP/M, as modified by the 
CBIOS, resides on tracks 0 and 1 of 
your floppy disk and is read in when 
the system is powered up. This is 
known as "cold booting" the system. 
Once CP/M is in memory, it can read 
in other files. 

In the early days you couldn't do 
many fancy tricks with the CP/M 
CBIOS because there just wasn't 


NEW LOW PRICE! SAVE 50% 


Moore Keen Edge? Continuous Stationery gives 
b your computerized correspondence the look of 
| individually-typed letters 


а HALF PRICE SAVINGS! Moore 20-Ib. white bond Keen 

Edge в Produce letters that look individually typed on 82 x 

11" stationery—it's almost impossible to tell theyre com- 
puter generated! ш Enjoy the speed and convenience of 

your word processing equipment в Keen Edge forms sepa- 
rate easily with razor-sharp, clean edges м Don't forget to 

order matching 24-Ір. #10 white bond continuous enve- 
lopes on regular carriers à MOORE GUARANTEES YOUR 

10095 SATISFACTION OR YOUR MONEY BACK! 

To order, Call toll-free 1-800-323-6230 


In Illinois, Call (312) 459-0210 · If ordering by phone, mention Dept. 104311 
to obtain this offer or complete and mail the convenient Order Form below. 


MI358! | 2500 36404 | $ 4225sa |5 3575са 


a YES! I'd like to order. 


| 
| | 
| | 
| | 
| | 
| and Supplies Calalog! (Please complete the following:) | 
| YOUR NAME TITLE Total No.ofCts. Prios | 
| COMPANY NAME Forms—M13581 - $ - | 
Envelopes —M13136 SF жек. 
| ADDRESS | 
| TOTAL PRICE $ | 
| CITY STATE ZIP Applicable sales tax must be added | 
( ) osi you enter your tax exempt code 
| BUSINESS PHONE COMPUTER МАКЕ AMD MODEL Your йге order will be shipped freight free. | 
| Пері. 104311 L] BILL ME [net 30 days). Lam D & В rated | 
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room for a big program on two disk 
tracks. Now, however, with double- 
sided double-density disk systems, 
there’s acres of space, and, if you 
have the source code to your CBIOS, 
there are all kinds of nifty things you 
might want to do. Tony does a lot of 
them in the CBIOS he put together 
for the Compupro systems, 

In my case, I wanted to make use of 
those special keys on the Archive 


keyboard. 
The usual microcomputer accepts 
only 7-bit characters from the 


keyboard. This is no problem because 
few keyboards can do anything with 
the eighth bit. As a practical matter, 
then, we are limited to 128 (27) unique 
characters in our communications 
with machines. Of these, the first 31, 
plus character 127 (delete) аге ге- 
served as "control" characters. These 
include Control-H, which is 
backspace; Control-M, which is car- 
riage return; and others, as well as the 


less familiar ones like Control- 
backslash. 
Most microcomputers do not 


display control characters; they've 
been programmed to treat them as 
orders to be executed: rather than 
something to show to the operator. 
Thus, character 7, Control-G, rings 
the bell, but it doesn't print anything. 

Some programs, particularly text 
editors for word processing, have a 
lot of commands. You might want to 
move the cursor around; jump to the 
end of the text; save the text; display 
helpful information; delete words, 
lines, and characters; and such like. 
The problem, then, is how to com- 
municate your wishes to the com- 
puter. 

If you want to be really elegant 
about it, you can put extra keys on 
the keyboard and label them "Delete 
Word" or "Find" or whatever. This is 
fine for the first 32 commands; then 
what do you do? Each special key has 
to send something, and if you want to 
use the entire ASCII character set in- 
cluding curly braces and squiggle and 
such like, then you're stuck. After 
you run out of control characters, 
you can't have just one keystroke per 
command. 

Various programs use different 
ways around this. Some go to "com- 


Perfect 

desk-top computer: 

“2-80, 1 Floppy standard, 2nd optional, Optional 
terminal, or use your own. • CP/M with user friendly 
"shell" © WordStar, SpellChecker, SpreadSheet, 
Microsoft Basic-BO & BASIC. List $1195 to $1790, 
Limited Quantity CALL For Avaitability. 

NEW: Now with double-sided double-density Flop- 
pies (800 KB storage), and with Data Base Manage- 
mentSoftware............ CALL For Availability! 


ALTOS SERIES 


Ideal for independent business or advanced personal 
computer user: supports 3 users with independent 
tasks concurrently. 2-80, 192K, 2 Floppies 2 MEG, 
Ам 10 че disk. Comes with MP/M H, 
also available. is ^e seg 
List $2990 ................ CALL for availability! 


Personal Computer System: Just Arrived: 

А| the flexibility one could ask for, in highest perfor- 
mance system! 2-80 standard, 8086 16-bit pro- 
cessor optional, ROM Basic (8/16 bit), Graphic RAM, 
64 K user RAM standard, supports up to 256K. Both 
5% and 8” floppies. Most sophisticated graphics in- 
clude 3 individually-controlled windows; 640x200 
pixel resolution, overall text & graphics, RGB or 
composite display, serial & parallel ports, cassette 
interface. LIMITED SUPPLY ............ SCALL! 


і t 
Advanced color graphics under Z-BASIC, 16 
bit (8088) & 8-bit (8085) 128K RAM, expand- 
able to 768K (Expand to 192K for only $180). 
Runs most IBM-PC software and CP/M. 
ZF-100 128K RAM 8/16 bit, 1 floppy 
monochrome graphics......LIST$3,249 SCALL 
ZF-110 Similar to above, but COLOR 
GRAPHICS, 2 floppies .,,.. LIST$3,999 $CALL 
ZF-120 128K RAM, 8/16 bit, 2 floppies, 
monochrome graphics, 

4 integral display. 
ZENITH Hard Disk .. 


. LIST $4,099 


903 JA 


New, all the features of 802, PLUS: • Larger Screen: 
Nearly double the standard 12” video displays, Ad- 
justable positioning standard! e High-resolution 
graphics under CP/M, (640 x 240 pixels) standard! » 
16 programmable function keys standard! е And the 
best of all: Priced at $1000 under the 802! With all 
these features, the new TeleVideo computer is an 
outstanding buy!!! List $2495 
$ CALL For Availability!!! 


TELEVIDEO 1602GH: simiar 


HardDisk. List $6995 ............................ 


NEW: COD 15-Day Exchange Privilege (subject to terms below) 


ORDERS & INFORMATION: 


Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 
1-(800) 845-5555 CA, AK, HI 


BANK REFERENCE: BARCLAYS BANK OF CALIFORNIA (213) 892-7244 
AMERICAN EXPRESS, VISA, MASTERCHARGE 
APO, FPO, INTERNATIONAL ORDERS ACCEPTED 


^ Ы AT... P.O. Box 3791, Riverside, CA 92519 


NEC 


APC 


Extremely sophisticated 
graphics and color display 


(1024x1024 pixel) 16-bit 


(8086!), 128K standard, expandable to 256K. 1-2 8" 


Floppies 1 MEG each (run any CP/M program avail- 
able on 8''). Detachable keyboard. Integral monitor 
(monochrome/color). Extensive software. 


H01 Monochrome, 1 Floppy . . List $3298 
H02 Monochrome, 2 Floppies ......... List $3998 
НОЗ Color monitor, 2 Floppies .. ...... List $4998 
CALL for appointment 
IBM/APPLE PRODUCTS: 


HARD DISKS & MICRODISKS: 
Your backup worries are over. 
OCS Hard disk 6 MEG removeable + 6 


MEG fixed. List $3,499.................. ONLY $295 , 


CORONA Hard disk 5 MEG, mounts 
internally.. ................................ ONLY $1,536 
ТОМЕ наа ONLY 51,919 
АМОЕК 3" Micro-Floppy System, w/controller, 
$ CALL 


4 RAC алкы! [ine COD 
| ILU lUldil. LISI фФО227............, onmia] m 


MEMORY & 1/0 BOARDS: 
QUADBOARD: clock, serial & parallel 


ports, МВК ана $599 
0140512 + 64K + serial port...................... $369 
QUAD512 + 256K + serial port ................... $699 
QUADSCREEN Super-Monitor 

(166 Col.x66 ling)...... .............. " 


QUA DCOLOR for better color graphics 


MONITORS & PLOTTERS: 

AMDEK 19" Ambjer.....—....... eeu $159 
AMDEK COLOR II RGB, hi-resoiution, 13” 
AMDEK COLOR Ill RGB ......... E 
ZENITH RGB high-resolution RGB. ................. $524 
PRINCETON high-resolution 12” RGB ......... $ CALL 


NEC 12” RGB high resolution . . .SCALL 
TYMAC printer-adapter f/APPLE .................... $89 
АНРГЕН; ME PC c DR $129 


SYSCOM-2: Apple-Compatible 


Computer 

Runs most software written for the 6502 (Apple |! 
and the Franklin Ace) Many improvements 
engineered into this fine machine. Digital analog 
board is part of CPU rather than а separate compo- 
nent. High and low resolution graphics, both black 
and white and color, with video memory and sound, 
are all part of the computer. 48K, 52 keys, 16 colors. 
161 ВОО: сао авья 


Member, Better Business Bureau 


12:00 АМ-5:00 PM PST . 


call (714) 783-1363 = 
Ее тілі. 
VISA” | 


If conflicting claims for different systems leave you bewildered, if а salesman is "pushing" a system about 
which you have doubts, or your costly computer is not delivering its promise—help is now avallable. Our 
Business Program divides computer acquisition to 4 phases, and provides 4 distinct services. Use ONLY the 
service needed, control your cost at EVERY phase, and pay ONLY for what you get—each of our services is 


available independently: 


1) ASSESSMENT OF NEEDS. Dn time-usage basis, you obtain access to our CONSULTANTS. 


2) HARDWARE. 


3) SOFTWARE. ACCOUNTING PLUS, CYMA DBASE II, MULTIPLAN. 
4) SYSTEM SUPPORT. Subscription to our SUPPORT SERVICE (S200/system/year) gives you access to our 
SOFTWARE SPECIALISTS who answer your questions on time-usage basis. 

To Set Up Your initial Evaluation Call Our Business Division (714) 781-6566 


NOW BUY SOFTWARE WITH CONFIDENCE— price of each of the modules below includes 1 full year's 
subscription 10 our SOFTWARE SUPPORT SERVICE. You get a toll-free number for unlimited inquiries 


whenever a question arises: 


CYMA Smail Business System: fully integrated G/L, A/R, A/P, Payroll . 


CYMA G/L, A/R, A/P, Payroll, Inventory: form together an integrated software system capable of handling the 


requirements of larger business. Capacity is limited 


only by your disk storage 


. ..S895/module or $2995for all 5 modules. 


CYMA Medical/Dental/Orthodontic Systems: Open account/balance forward, payment books, insurance 


forms, patient recall, etc. 502... $1995/system 
CYMA Construction System: includes job costing . $2895 
CYMA Client Writeup System: for accountants and СА ....... $1995 
Manuais for all above programs . $49 ppd 
COMPLETE leieVideo 
Multiple workstations with independent capabilities ano 
tasks: 3 inventory control stations, 2 Accounting Office Sta + 
tions, 1 Management station (16-bit) with graphics capability. 
TeleVideo TS-816 CPU with 40 MEG hard disk and 
tape backup. Complete accounting, inventory control, financial management 
operating under Turbo-Dos w/file & record lockout for uninterrupted multi-user service. 
printer and 1 letter-quality printer, receive/auto-dial modem. Complete integration included. 
atc EH CALL FOR INFORMATION 
SMITH-CORONA 
TP-1: GEMINI-10 
AT QUR PRICE, from 
NO COMPUTER Star-Micronics - 
SHOULD BE WITH- 
OUT ONE! 


Daisy-wheel, letter-quality, interfaces all com- 
puters. Serial & parallel models at same tow 
price. No less than 18 

$6.95 each. List $849 


RFACES & MODEMS, ETC. 


Hayes Modems: 

SmartModem300 ................ .................... $214 
SmatModem 120. Д... 5523 
MicroModem І......................................... 5269 
MicroModem 100(5-100)............................. 5289 
VENTE. RS-232 Modem.. uan $163 
MICRDFAZER printer buffer. ..5139 


INTERFAZER f/muiti-users, up to 8 terminals 
& 2 printers!.. $2 


fara ene 


Highly rated busi- 

ness computer, con- 

figured as Word Pro- 

cessor at 1/ price of 

dedicated w.p. (See Popular Computing 12/82). 
CP/M, CBASIC, SPELLBINDER w.p. & ULTRACALC 
included free!!! 


EAGLE 11 Z80, 64K, 2 Floppies 780К.. . ... ..$2349 
EAGLE ЇЇ same ВМ416М..... .................. $3199 
EAGLE IV 10M Hard Disk .. 54195 
Software: Accounting Plus 
МІВМОПоліу................................... $14951! 
EAGLE 1500... . 4... $ CALL 


GEMINI-15 similar hut 15" 


. Even better 


buy: List $649 ....... РРСРР А Y САГИ 
Additional dot-matrix printers: 
NEC-8023A (parallel) .. . «9499 
AXIOM 80 col. 30cps, graph., р...................... $289 
Okidata 82А (ser/parallel) .. ‚..$ CALL 
Okidata 83A 132 col. (s/p) .. 4 «9644 
Okidata 84-P 200 cps. & 50 cps. 

correspondence mode .. 
Okidata 84-5 same, but seria! 
Okidata 92, just released . 
Microprism draft/corresp. . 
Letter-quality printers: 
NEC3510 33cpssserial ......... s... $1449 
NEC 3530 same, parallel ............................. $1599 
МЕС 7710/3055 cps, Әр  __.......... 52194 
DIABLO 620 25cps, ег... ..$1094 
BROTHER ННІ. _......................,.... $794 


DAISYWRITER, 16K Buffer............................ $999 
QUME NEW SPRINT il 40 cps. . . . . LIST $1681 SCALL 


Mannesmann-Tally 
MT-160 heavy duty 
serial or lel, 

TRACTOR INCLUDED. 

$674 


TERMS: Prices in this ad apply to prepaid orders only, reflect 5% cash discount off our regular sale prices. Per- 


sonal checks allow 2 weeks to clear. Fortune-1000 companies, Universities and Government only: 30-day net, based 
on our regular (non-cash) prices. COD based on non-cash prices and requires payment in full by Cashier's Check or 
Certified Check upon delivery. California residents add бус tax. This ad supersedes all prior offers. Prices subject to 
change and offers may be withdrawn without priornotice. All merchandise new in original factory cartons, carry full 
manufacturer's warranty, and are covered by fuil insurance da shipping. Absolutely no return on used or dam- 
aged items. Software returnable ONLY in UNOPENED original wrapping. We now offer 15-DAY EXCHANGE 
PRIVILEGE, subject to 10% ыр charge on returned merchandise, and excluding special order items. Add 3% 
for Handling, Shipping & Insurance ($3.95 minimum). 

CPM is a registered trademark of Digital Research, Microsoft MuttiPlan are trademark of Microsoft Corp. C YMA is trademark of 


сор. ТиФо005 is trademark of Software 2000. 280А is registered trademark of Zilog Inc. WordStar, SpellStar, CalcStar. 
DataStar, MailMerge are trademark of MicroPro Company. APPLE is trademark of Apple Computer Inc. 


PLEASE CALL 
FOR MORE 
INFORMATION 


sate Жұм. сәтен ада аЛ t PO 


Alar Syrriec Lightpen 


ATARI! SOFTWARE 


| Word Processor (D). . 
MicroSoft BASIC (D) 


Macro Assembler & Text Editor (D) 


Pac-Man (cartridge) . 
i» | Centipede (cartridge) . 
Missile Command (cartridge) 
Star Raiders (cartridge) 
Space Invaders (cartridge) 
Caverns of Mars (disk) 


BT 30 Comparer Cali Ine НӘРІ 
ың Assembler/Editor (cartridge) 


PCB мыннан IER)... 
Pic CHUA [ишы rri пі нін И шы, 


КИТТЕ КЕТТ Ey 
Hanfi раа Есріптыйт Stith. . 


NEC PC-8001 Software 


NEC CPM Operating System 
WordStar by MicroPra 
SuperSort by MicroPro. . 


Pacangan ifa? do тын прашта CP rad. Signaiman 1(85-232) . 
299% 


Signalman II (Atari) 


(F)Hayes 


Smartmodsm 11 ЖЖ baul.. , 
Srarimodem Ы 1200 baud. . 


"s carry eee HTC финн geribwrnra 


HUNDREDS GF ITEMS IN 
OUR SPRING CATALOG 
SEND $1.00, CREDITED 
TO YOUR NEXT ORDER 


We зан much more software for ATARI. 


Жізснор AUTOMATION. INC 


PC COMPATIBLE 
HARDWARE 


BEN SB — 


OMPLETE SYSTEMS AVAILA BLE| 
System includes: keyboard, monochrome | 
display, dual SD/DD (1 megabyte), disk 
drives,) 84K RAM, parallel printer adapter 


and DOS 1.2 & manual. 


CAP Me Prete фай ағайым | 


IBM Peripherals 
iper m GS Cg ed a 
Serre HL ES. Hai Lose 
Пас Hand Dak Gree |, 


Combo Pius БАК with on-board Serial, 
Parallel and Clock/Calendar 49 


MICROSOFT 


64K Card 
Add 95.00 for each additional 64K RAM. 


QUADRAM 


Quadboards with Sarial and Paraile! ports, 
clock/calendar, and money In 64K, 128K, 
192K & 256K configurations. 

БАК Board ...................... . 44g" 
Please call for other configurations. 


ADD-ON DISK DRIVES 
Tandon TM-100-2 Add-on Drive ..... ‚275° 


| Percom Add-on Single Sided Drive ,...298% 


commodore 


COMMODORE 64 and VIG 20 
PERIPHERALS 
МІС 1541 Disk Drive . .. —À Д 
Datasetie Program Recorder : 
Joystick Controller 
VIC 1525 Graphic Printer ., ,. 
VIC Super Expander ...,, т.ж 
BK RAM Cartridge * 
16K RAM Сагїгіаде.........,.,. + 
VICRS-232C Terminal Interface . 


| VIC Modem . 


PLEASE CALL FOR DETAILS 
AND PRICES ON COMMODORE 


64 EQUIPMENT & ACCESSORIES | 


Sok ware Алға аа Nie 


| Мт рїш 5yaimmiT].. ............ 2 


Word | Tey Ет... 
fme Nosagemen |1). 
Harbak ogane 


(ЕР ЖП! 


Easy Finanze T! 
PaiBmulmimibi .,. 


| ge tie Bier (fi 


гіна иы ГТ 

Sore vire gi 

Nunc Magie 

Humi Magus [T P а 
Técreprapezzinq Hy СЕМ кий, 
Рав лек] 
apumNFasen,.., 

Syris ja ene iDi 

Әні Makar! Т | 

Tai, Tent ZiT ., 

Неше йа лат [T] 

Виаткаа Pas |А, ДП Ш | .., 
Асс mic Raceline... 
AIT Ғазан ар. 
Шығ ыг ші Ledger Var 5 

Ed “айсы [Tow ee tees = 
Bl FinanzezT| : 


PRINTERS 


Anadas 9501 . ЕС 

Smith Corona (8 or Бу. 

Pacammark C . ep 

Mew! Сеуте Model 2000-40 СРБ 1249" 
«$? с пон uscmoracs. mc. 


F-19 55 OFS peraih E saria] 
ғ. а срв ана 


MX-80 FX Type Ill w/graphics . . 
MX-100 FX Type И wigrahics 


er J чег Dalai sten hc 


1DS MicroPrism (BO columns) 
Prism 132 Color (all options) . 


NEC 


B023Impact Dot Matrix , , Л 
3510 33 CPS Sprinwriters ... . 


OKIDATA 


FEATURES UKE GEMINI 
ИВ PRINTERS 


BUT FASTER! 


| Percom Add-on Double Sidec Drive ...429" 


`7 М9 м CORP New! 


| АН ұрыс 
| WORD PROCESSING EXTENDED VERIION 


299.95 299.95 


These printers have features Identical to 
the EPSON line and print faster! 

Gemini 10-10" 100 CPS Fric/Trac ., „Ф 
Gemini 15-15" 100 CPS Fric/Trac Б" 


Сат for тоға cata’ an ig Gern fine ci 
Epson compaidup pni. 


РРР в IIIA 


mand modes” and use ordinary letters 
(K for kill and such like) while in the 
special mode. Electric Pencil did this: 
one control command put you in a 
special disk-operations command 
table, another into a print command 
table. WRITE follows this precedent, 
as does Select. 

Others use “escape sequences”: the 
computer intercepts the special 
character Control-], called "Escape," 
and interprets the next thing it sees as 
a command. 

Wordstar does both: that is, you go 
Escape, then K, and you are in a 
special command block. Perfect 
Writer and the various EMACS-like 
editors do the same. 

One problem with all this is that as 
the number of commands increases 
they get harder to remember. Worse, 
though, it's distracting for creative 
writers, and many (including me) 
don't like it. Indeed, I like multistroke 
text commands (as opposed to disk 
and print operations) so little that I'd 
rather not have them than use Word- 
star and its relatives. [11 admit, 
however, that if there were dedicated 
keys that accomplished the results 
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quickly, I'd opt for more editing com- 
mands than I have at present. Ob- 
viously, then, what's needed is a way 
to send many more unique com- 
mands from the keyboard. 

One way to do that is to have pro- 
grammable keys that send sequences. 
The Otrona Attache computer does 
something like that. You can program 
the Televideo 950 to do it. Tony has а 
version of WRITE that works with 
the Heath/Zenith Z-19 terminal and 
makes use of the escape-sequence 
arrow апа other special-function 
keys. 

Another way is to make a 
keyboard that sets the eighth bit. If 
you could do that, you'd have up to 
128 additional "control characters." 

The Archive keyboard has a 
number of special keys that set the 
eighth bit. However, because CP/M 
wasn't designed to support 8-bit 
characters, the CBIOS in nearly every 
CP/M system resets that bit to O 
before the program ever gets a chance 
to see it. Tony's CBIOS was no excep- 
tion, but with a difference: he left a 
place in the source code where you 
can intercept what's coming from the 


console and do whatever you like 
with it. 

Now the version of WRITE that I 
have doesn't accept eighth-bit com- 
mands, so even if my BIOS would 
pass them through I couldn't use 
them. On the other hand, I want to 
use the arrows, the Home key, the 
Delete Word key, and such like; 
they're easier to remember than con- 
trol characters. 

The permanent solution to that 
problem is to change my editor so 
that it accepts eighth-bit characters; 
that's being done. Meanwhile, a tem- 
porary solution is to intercept those 
special characters and interpret them. 
That is the normal command to 
move the cursor up in WRITE is 
Control-W. The up-arrow key on the 
Archive keyboard makes the 
equivalent of Control-K but with the 
eighth bit set (decimal 139, or hexa- 
decimal 8B). I need something that 
sees that hexadecimal 8B, intercepts 
it, and sends character number 23 
(hexadecimal 17), which is Control- 
W, to the text editor. That will cause 
the editor to lift the cursor one line 
when I hit the up-arrow key. 


dBASE |І DBMS . 449" 
EasyWriterll..... 259" 
SORCIM SurerCalc .......... 229° 229" 


ии MicroPro 


‚359% 359% 

Ds 1171799 178% 

.2,2..1798 179% 

2.1798 178% 

NEW! Thesaurus for use with WordStar: 
60,000 words indexed by the 4500 most 


MICROSOFT SOFTCARD PREMIUM SYSTEM 
(includes: 2-80 SottCard. 16K НатСаға, 
Videx Videoterm, Softswitch, & CP/M User 
Guide by Osbourne) List 755.00 Special 
Package Pricing — Only ............ 549% 

2-80 SoftCard CP/M by MicroSoft..... 249" 
16K RamCard by Micrasatl & SOURCE .89** 


commanly used words (Apple!iBM) ...149*: — 
Peachtree Accounting Packages ...CALL "Videx | 
Me CERERI TB D. 179" 179" | | 469" 
VisiCaic (256K version) ..,,.. NIA 179% Videx Video Term 80 Column Card , ..239% зва "299" * Apple ІІ Compatible 
Extended Version... ... -.-. NIA 299% Videx Keyboard Enhancer ll . , ....125% "Regs ° БАК RAM user memory 
VisiTrendiPlot..........,....229" 229" Utility tor 80 Column VisiCalc . ... .49% "ott "Aeon * UpperLower case wishift lock 
Visifiie , ....1B9^ 219% ыы ве теш style күн 
VisiTerm . ....79" 74% * Twelve key numeric pa 
МізіПех, ‚189? 189% Ф Науеѕ APPLE AND FRAN KLIN a Hefty 50 Watt power supply 
қ COMPATIBLE SOFTWARE * Built-in tan 
ayaa его | ак. HowardSoft (1982) Tax Preparer 159e Тһе Franklin АСЕ 1000 is a professional 
ayes Micromodem Il witerminal pkg .329" eno by MicroSoft „ o'g Personal computer that is hardware and 
a {tware compatible with the Apple 11 and 
J А MicroSolt TASC Арріеѕон Compiler ..159 50 
Атдек Video 300 12*' Hi-Res Green ...159% Screenwriterll Word Processor ...... 119 512 features по rouna оп E 
AmdekColor! 13" Color w/audio . T 2212199 PFS (Personal Filing me teas BO" кр S. RACE written EE = uc 
PEE EE TCA ци Mon PFS: Report, ... ИТУ witl run on the AC н ош чыз s 
Amdex Color !!! economical n 777 4299 СР5 MultiFunction Card . .359" DB Master Бу Stoneware eo 189" eee т nes та 1 
Amdek Color IV 13" Hi-Res RGB Color.959** Music Synthesizer System ‚ 299" Landlord Property Mgt. System tibi т Ael 
Comrex Amber Monitors AID + DIA 16 Chn Interface .........259% compatible w e Apple. 


CR-§600 Amber Phosphor Monitor , .199*" 


СВ-6500 Hi-Res 12” Сою! ,... ..;...329" Ex pan. Chassis. ..539*' Ciack/Cal .. 224% шағы ee алы eee 
Electrohame Monitors 

. 93 
12" HiRes AGB Color =... сс ...,669" | OTHER POPULAR ACCESSORIES SYSCOM 
USI 12" Amber Monitor : .189* ALF B Vcice Music Card . 169* 
USI 12" Green Monitor. . . ... ..179" ds rr tisch y» Card noe m 

“ А rappler НЕ {Specify Printer) ........ 1 
cemin 12- Green Monitor з” Lazer LowerCase Plus ill eem oa 
M&A 80 Column Video Card ... ..... 259" n 
NE C Novation Apple Са! l| i200baud ^ ...288" VECOnSUIm eu Gu Ge 
Practical Peripherals Ви Тег cards . CALL om? 
NEC Hi-Res 12"Green Monitor.. .,..159** Thunderware ClockiCalendar..  ....119*" 
NEC Composite Color 127......., .. 329% та 2. өз 2. 
NEC(JB 1202) RGB Monitor ....... и „б 
1 o> . 
NEC(JB 1203) IBM compatible RGB...756 Versawriter Digitizer Pad. “249% 
Q SANYO Wizard BPO & SOB cards . 149" 

Sanyo 9" Green Monitor .......... . 1449" 
Sanyo 12" Hi-Res Green ...... .199" 
Sanyo 13" Color Monitor with sound , .369% 
Sanyo 13" Hi-Res RGB Color. . ‚795% 


Affordable 
AGB monitors 


SÒ TANAN ~ 


That can be done. The interception 
takes place between the keyboard and 
CP/M as part of the Get Console In- 
put routine that's programmed into 
the CBIOS. It requires assembly- 
language programming, something I 
haven't done in a year or so, but it 
was all very easy: compare the in- 
coming character with 128 (which is 
delete plus one); if there's a carry, 
meaning that the character is smaller 
than 128, continue as before. If 
there's no carry, meaning that the in- 
coming character is 128 or larger, go 
to a special table, look up what I've 
got, see what I want sent instead of 
that, put it in the A register, and once 
again go on as before. 

You then have to assemble this 
with CP/M's RMAC (relocatable 
code macro assembler), patch it into 
the BIOS, and use the CP/M 
SYSGEN function to put the new ver- 
sion onto tracks 0 and 1 of the 
WRITE system master disk. After 
that, any time I do a cold boot with 
that disk in the A drive, the inter- 
preter is operating. 

Obviously there can be more than 
one of these interpreter systems. For 


RomPlus+ .....129% 


RomWriter ,, 149% 


example, Micropro's Wordmaster, 
which we use for programming, 
wants Control-K as the up-cursor 
command. It was a trivial job to 
change the table in the CBIOS and 
have a new Wordmaster system 
master. Cold boot that, and the up- 
arrow key sends a Control-K. Of 
course, I have to remember not only 
to change system master disks, but to 
reset the computer when I change 
from using WRITE to using Word- 
master. The CP/M "warm boot" 
command (Control-C) won't do the 
job; warm booting causes CP/M to 
refresh its disk directories, but it 
doesn’t read in the system track 
again. 

I realize this is complex. It’s impor- 
tant for several reasons. First, unless 
you buy your system—CP/M—from 
an outfit that gives you the source 
code to your CBIOS, you won't be 
able to do anything like that; and 
while there's no temptation to play 
about like that when you first get a 
machine, it's surprising how quickly 
the urge can come upon you. After 
all, I swore to Tony and my mad 
friend that I would never, never be in- 


t operate in the Apple П 
ACE 1000 without 


749.95 89.95 
Order Toll Free 


Wa carry Timex 
(Sinctait) accessories, 


EU 800-854-6654 


Info & Calif 619—698-8088 


terested in understanding operating 
systems and all that arcane stuff that 
goes on inside the machine . . . 
Second, it shows just how com- 
plicated things can be just to get some 
convenient features. This is the ap- 
peal of the dedicated word processor: 
they've set up all this for you and put 
the dedicated keys on the console. АП 
you have to do is read the labels. I 
agree that's tempting, too. The prob- 
lems come after you've learned your 
system and you want to do things 


that weren't designed into the 
dedicated machine. 
Third, theres a way out: fully 


reprogrammable keyboards. I’m told 
that the IBM keyboard is that way, 
which is why Jim Baen's Magic 
Keyboard program can reassign the 
various misplaced keys. Гтп also told 
that the new Lobo Max-80's keyboard 
is completely under software control, 
so much so that it has to read in an 
assignment file when it does a cold 
boot. The Otrona Attache keyboard 
is much like that as well. Alas, neither 
IBM nor Otrona has given us the soft- 
ware and documentation to allow 
complete reassignment of keys. I 
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don't know whether Lobo intends to 
or not. 

I wish everyone would, though. 
Then we could have truly customized 
text-editor programs. 


M or N? 

Mucking about with the CBIOS 
gave me the opportunity to check the 
timing on both the M-Drive and 
N-Drive. As most of you know, these 
are two similar schemes for fooling 
your computer into thinking that a 
big block of memory is a disk; pro- 
grams read and write on the "memory 
disk" rather than an actual disk 
device. This is very fast. Unless you 
have a battery backup, it is also very 
temporary. 

My Compupro 8085/8088 dual 
processor has both M-Drive (several 
of the new Compupro superfast 
RAM-21 boards) and N-Drive 
(Semidisk). Both have advantages: 
the M-Drive memory is available as 
regular memory when I run the 
machine as an 8088 (for instance with 
CP/M-86), but M-Drive can work 
only with the dual processor and a 
direct-memory-access disk controller. 
The Semidisk memory is not avail- 
able for any purpose other than as a 
pseudodisk, but Semidisk will work 
with any S-100 bus machine (and ver- 
sions are available for the IBM Per- 
sonal Computer and the TRS-80 
Model II also). 

Whatever their relative advan- 
tages, they're nearly equal on speed. I 
used the RMAC assembler to assem- 
ble my CBIOS on M-Drive, then on 
N-Drive. The source code is 72K 
bytes long. Much of it is comments; 
Tony believes in well-annotated 
code. Still in all, it's a big enough job 
for a fair test. To make sure there 
were lots of disk operations, I had the 
assembler write both .PRN (printing) 
file and .SYM (symbol tables) onto 
the logged disk. The .PRN file is well 
over 100K bytes long. 

It assembled in one minute and 
nine seconds оп M-Drive and one 
minute and eleven seconds on 
N-Drive. This is as near to equal as 
makes no never mind. For com- 
parison I then did the same job on the 
B-Drive. That took 2:49, more than 
twice as long. 
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M-Drive and N-Drive are also 
about equal in speed when used for 
spelling checking. І now have a new 
version of The Word Plus that runs 
fine with either M-Drive or N-Drive; 
and because of the pseudodisk 
speeds, it's practical to use The 
Word's Lookup feature routinely. 


Now І have been 

accused of being a 

"typical academic 
snob.” 


Lookup is a search through the dic- 
tionary for words similar to your 
misspelling; with normal disks, the 
computer's search takes about as long 
as it would for me to look up the 
word in Words Most Often Mis- 
spelled, but it's really nice with 
pseudodisks. 


More Benchmarks 

My “Benchmark of Sorts” as 
reported in the October 1982 BYTE 
must have been reasonably popular; 
at least it drew a lot of mail, almost 
all favorable. The program fills two 
20 by 20 matrices, multiplies them, 
and sums all the elements in the 
answer, using REAL variables. 
(Someone wrote to tell me I needn't 
have used reals, because integers 
would do. Of course that's true, but 
the point of the benchmark was to 
test ability to handle real numbers.) 

John Aro of Caspar, Wyoming, 
used the matrix benchmark programs 
on a North Star Horizon Z80A (4 
MHz); for the 20 by 20 matrices, he 
got two minutes and eight seconds 
(2:08) with North Star BASIC and 
1:52 with FPBASIC; 1:10 with JRT 
(p-code) Pascal; 2:01 with CBASIC; 
and 0:24.6 with CB-80. These times 
seem reasonably comparable to those 
I got. 

Using FORTRAN, Harold Conrad 
of Taber, Alberta, Canada, got a time 
of 39.3 seconds for the 20 by 20 case 
on a 2-MHz 8080A. This is again 
comparable but slightly faster than 
the MT + time obtained on my 8085. 

Another letter was from Professor 
Roger Kirchner of Carleton College in 
Northfield, Minnesota (where the 


James and Dalton boys came to 
grief). Professor Kirchner ran my 
benchmark program on his TI-99, 
using the TI-99/4A p-code Pascal 
compiler. 

His time for the 20 by 20 was 75.7 
seconds. By comparison, Pascal M, 
which also uses p-code, did the same 
program in 59 seconds on my Com- 
pupro dual processor. (And see 
above, 8.9 seconds for the Sage 
68000.) 

Professor Kirchner, incidentally, 
argues in favor of Logo as the begin- 
ner's language of choice. 


More Things My 


Postman Brings Me 

This column generates a lot of 
mail. Most is favorable. I brood too 
much about the unfavorable mail, 
but there's not much to be done about 
that tendency; I don't know any 
writer who doesn't ignore 30 good let- 
ters to worry excessively about one 
poison-pen epistle. 

Sometimes, though, I just don't 
know what to do, as forexample with 
the pair of letters I got concerning 
Edsger Dijkstra's "unpleasant truths" 
(see the October 1982 BYTE). Pro- 
fessor Edward O'Connell Jr. of the 
Psychology Department of Syracuse 
University tells me "BASIC is indeed 
brain damaging," and І was far too 
unkind to Professor Dijkstra, who 
was essentially correct in his observa- 
tions. 

Meanwhile, John S. Harbaugh of 
the Diebold Company says he's been 
programming for 23 years, and that 
‘Mr. Pournell [sic] and Professor 
Dijkstra are typical academic snobs"; 
he takes me to task for being too par- 
tial to Pascal and insufficiently ap- 
preciative of BASIC. 

In fairnes to Mr. Harbaugh, it 
looks as if he'd read the quotes from 
Dijkstra and skimmed so fast he 
thought I agreed with them. 

Professor O'Connells letter is 
another matter. I was going to let it 
go, but I've just read it again, and it 
needs a reply. 

He says, "I have been in the field 
since 1959, through FORTRAN, IPL- 
V, COBOL, GATE, PL/I, BASIC, 
АРІ, and Pascal. The only one of the 
list that I have found teachable is 


The first information management 
system created from its inception for 
the multi-user. 


The first truly professional system created for 
the programmerless environment. INFORMA X" 
brings even to the first time user programming 
capabilities never | | 
before thought F MAIL 

possible with наме: meeen an 
microcomputers. EP SC S LARA? 


ELT WELL LL asser hr mius incid ul i жн 
STATE:.. ТІР... 


Worlds beyond in 
speed, security, 
capability and 
flexibility: 


SPEED. The first information 
management system 

for micros that is fast enough to 
accommodate full operational 
interactive online computing. 


SECURITY. The first micro system 

providing the total security necessary for any 
business computing situation to function 
properly. INFORMA X" provides full transaction 
recording for audit purposes and individual 
security to the field level. 

CAPABILITY: Functions far beyond all current 
micro systems with its unlimited number of 
files; multiple screens per record; interactive 


Fill in data blank or blanke and Press 
RETURN 


THAT'S ALL !! 


The software system 


from tomorrow. — 


Beyond DBMS... beyond seer Че 


...true multi-user. 


file sharing of data; extensive calculation and 
math computations. 


FLEXIBILITY: INFORMA X" permits complete 
modification of any file, record or field previously 
entered with no damage or loss to existing 
data; change fields (key or non-key) or change 
calculations at will; and much, much more. 


If you have not experienced INFORMA X", you 
are worlds removed from the leading edge of 
microcomputing's true Information Management 
capability. 


ABACUS DATA is totally dedicated to 
helping your business move into the 
creative future of software. We welcome 

your questions and comments. Please 
M call our toll free numbers - available 

\\ for service, not just sales: 

із) 1-800-874-8555. іп Florida call 

^ collect, 0-904-398-9547. 


abacus data, inc.” 


1920 San Marco Boulevard 

Jacksonville, Florida 32207 
Current Equipment Specifications 
NOW AVAILABLE for TeleVidec?, BOS®, IBM РС", 
MuSYS?, DEC®, NEC®, and others with 280, 8088, 
8086 CPU's using CP/M®, CP/M-86*, Mm 
TurboDOS®, дрс/ОЗ®, operating systems. Mini 
memory 52K. Call for others. 
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VisiCalc was a swell idea 
for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet, calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. 

Make comparisons. Compare Multiplan to any of 

the earlier electronic worksheets. We've given you some 
"prompts" above. 

Compare learning time. Multiplan's tutorial book brings 
you up to speed. Fast. But Multiplan doesn't stop there. 
Multiplan's On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 

Compare ease of use. All Multiplan prompts are 

full length words or phrases. And Multiplan provides 
"naming; the ability to assign a plain English name to апу 


*Based on features in releases VC-202BO-AP2 and VC-156YO4BM 
of VisiCalc on the Apple ll and IBM-PC respectively. 


cell or area. "Gross Profit = Sales— Cost" rather than 
"АА44--А223--ВК154” Which means you can work 
more intuitively. And faster. 

Compare utility. Multiplan lets you link related work- 
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 

any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 

Compare reports. Not just the work you can do, but the 


- way you can present it. Multiplan's flexible formatting 


options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha- 
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance. The 
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EXTENSIVE FORMATTING 
CAPABILITIES 
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Multiplan is a great idea 


for now. 


result is a more meaningful and useful presentation of data. 
Compare availability. With Multiplan, you're not 
limited to a single range of computers. Multiplan is avail- 
able for Apple® and for microcomputers that run 
MS"-DOS, XENIX™ or CP/M-80® operating systems. 
Multiplan supports both 4O- and 8O- columns on the 
Apple Il. 

Compare the source. Microsoft was the world's first 
microcomputer software company. Today, Microsoft 
software is running in well over a million installations, 
worldwide. Languages. Utilities. Business programs. All, 
maintained at the state-of-the-art. 

Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerful, user-oriented features 
to any electronic worksheet on the market. If you've 
been using VisiCalc, Multiplan's ability to directly utilize 
your VisiCalc files lets you easily upgrade to Multiplan. 
And that's just another of the many features designed 


to make Multiplan the electronic worksheet for 
now. And years from now. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICR&SOFT. 


Microsoft 15 a regis- 
tered trademark. and 
Multiplan, ХЕМІХ, and 
MS are trademarks of 
Microsoft Corporation 


VisiCalc is a registered 
trademark of VisiCorp 


CP/M-80 is a registered trade- 
mark of Digital Research, Inc. 


Apple is а registered trademark of 


Apple Computer, Inc. 
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Attention 
Dealers: 


General 
Accounting 
Programs 

Cougar Mountain's general ac- 
counting programs operate on 
CP/M, MP/M compatible sys- 
tems, including TurboDos and 
MmmOST. Designed to work on 
hard disk systems. 


Program Features: 


e Multi-User w/record & file 
lock 

e Multi-Company use w/con- 
solidation 

е Accounting Integrity w/an 
audit trail which offers data in- 
tegrity to CPA or Comptroller. 

e Outstanding Documenta- 
tion 

e Fully Integrated w/single 
source entry or stand alone 

e C.A.T.S. Computer Assisted 
Tutorial Software w/3 levels of 
user help Plus can be real 
time or modified batching for 
users with larger volume of 
data input. 

Cougar Mountain Offers 

You: 

e Increased Sales 

e Complete Dealer Support 
through our excellent staff of 
Customer Service Representa- 
tives 

e Training Seminars 


e Assistance in system conver- 
sion and interfacing programs 

ө No Risk! 

MONEY BACK GUARANTEE! 


T Р 


к “^_^ Gougar 


Mountain 
Software 
10 S. Latah Box 6886 


Boise, ID 83707 
208-344-2540 


TM: CP/M & MP/M — Digital Research; TurboDos — 


Sottware 2000; MmmDST — TeleVideo 
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Pascal ... Diddling about with 
BASIC as a first language leads to in- 
fantile fixations. Pascal can be 
taught, is logical, and demands very 
little more than BASIC initially. (By 
the way, how many times do you 
want to write single-statement pro- 
grams of the form PRINT 2*2'1)" 

Now what is one to make of all 
this? According to Professor O'Con- 
nell's letter, he has been teaching for 
18 years that which cannot be taught; 
for I doubt seriously that he has long 
been teaching Pascal. Has he really 
been taking money under false 
pretenses? FORTRAN and COBOL 
are not my favorite languages, but ye 
gods, useful computer programs 
didn't start with Pascal! 

It's certainly possible to rationally 
debate what is the best introductory 
teaching language. It’s even possible 
that there is no “best” for all ages; 
that BASIC or Logo is “best” for 
young children, while older students 
might better start with Pascal or even 
LISP. One thing I am certain of is that 
letters that inform me that I am “in- 
fantile, naive, biased, and ignorant" 
are not likely to change my views, 
and I'd have thought a professor of 
psychology would realize that. 

He does say my columns are 
"always interesting" and that he likes 
my reviews of equipment and soft- 
ware. 


The Language Debate Continues 

Mr. Paul A. Sand in defense of 
Pascal says, "Pascal is primarily 
useful for composing large programs. 
Its advantages don't usually show up 
in benchmarks and tutorial texts. A 
good analogy is one I heard from an 
employee of Apple Computer: it is 
very impractical to use a Boeing 747 
to run to the corner grocery store; it's 
equally impractical to walk from 
New Hampshire to California. 
Similarly, it is impractical to use 
Pascal for small programs, and 
BASIC—any version—is often 
hopelessly underpowered for larger 
programs.” 

I agree with this except for the final 
sentence, which is ambiguous. If he is 
saying that no version of BASIC is 
useful for large programs, I think he 
may be wrong. 


SPP to the Rescue! 

One of my major dislikes of Pascal 
as it is normally implemented on 
microcomputers—I have no ex- 
perience with it on big machines, and 
anyway that's irrelevant since I'm 
writing for "the Small Systems Jour- 
nal" —is that Pascal tries to make me 
think like a computer. Indeed, Mike 
Lehman put it very well in the manual 
to his Speed Programming Package: 


The Speed Programming Package 
helps the user to remove all "dumb" 
errors prior to compilation. One of 
the limits to productivity is the 
human frustration threshold. One 
must experience first-hand reaching 
the end of a four thousand line source 
compilation only to find that a 
semicolon (or period) was missing to 
fully understand the situation. One 
must then re-edit and recompile only 
to find that it may still be wrong, 
leading to only more and more 
frustration. This tends to lead pro- 
grammers to become extremely 
careful and spend much time 
simulating the compiler in their heads 
to save time when the computer 
should be able to make the produc- 
tion of programs easier, not harder. 


That is precisely the point I have 
been trying to make about Pascal: 
that the implementations I have 
worked with seem well designed to 
drive you to either think like a com- 
puter or go quite mad. Perhaps Pro- 
fessor O'Connell and Mr. Nelson and 
my other detractors never leave out 
semicolons. Perhaps they are correct 
when they condescendingly tell me 
that if I had enough experience I 
wouldn't make syntax errors; but 
perhaps they are not. Mike Lehman 
has far more experience than I do; 
after all, he wrote the Pascal MT + 
compiler, first in UCSD Pascal, then 
in MT + itself. 

I don't want to have to think like a 
computer. [ want the computer to 
compute, leaving me to get my own 
work done. I don’t much саге 
whether my programs meet some out- 
side criterion of "elegance" or even 
"efficiency." ("After all,” as Carl 
Helmers says, “if you define ‘efficient’ 
as ‘using least memory,’ then the old 
one-letter BASIC variables were effi- 
cient. . . .") I do care that my pro- 
grams are easy to work on at periodic 
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MACROTECH International Corporation 


-100 World News 


22133 Cohasset Street, Canoga Park, California 91303 * 213-887-5737 


Megabyte S-100 Memory Here Now 


MP? Family Growing 


Another product recently introduced by 
Macrotech is soaring to the top of the best- 
seller list. The Multiuser II is a 128 kbyte 
70ns CMOS static ram memory board that is 
unquestionably without peer in the S-100 
marketplace. It's a 6-layer board with blazing 
speed, 8/16 data transfer protocol, and ultra- 
low power external battery support. The 
same M? memory mapped addressing archi- 
tecture so in demand with system software 
professionals is now standard in the new 
Multiuser II. M? was first developed by Macro- 
tech for the popular Multiuser I 256K dynam- 
ic ram board to meet the demanding require- 
ments of today's sophisticated systems. 


Macrotech's advanced memory mapping 
scheme allows each 4K block of the 16 bit 
(64K) logical addresses to be dynamically 
translated to any 4K block of the physical 
memory. Global memory can be configured 
to any size and located anywhere in the logi- 
cal address space. All remaining memory can 
be addressed through the remaining logical 
address space by simply reloading the map- 
pingregisters to address the desired physical 
memory blocks. This scheme permits unlimit- 
ed use of all on-board physical memory. 


Major breakthrough made by 
Macrotech International Corporation 


CANOGA PARK (MI)-January 20, 1983-Mike Pelkey, president of Macrotech International 
Corporation, today announced a major technological breakthrough in S-100 dynamic memory 
board density. A full megabyte of high speed dynamic ram is contained on a single stan- 
dard size S-100 multilayer P.C. board. The product, dubbed 'Max' meets all IEEE/696 mech- 


anical and electrical specifications and byte 
parity generation/checking is included as a 
standard feature. Max supports IEEE/696 24- 
bit addressing (selectable at any 128K boun- 
dary), 8/16 data transfer protocol, phantom 
line operation, and the same ultra low noise 
bus signal filtering provided on Macrotech's 
popular high performance 256K dynamic 
memory board. 

Max is in production now and shipping at 
the all-time low cost per bit list price of $1,983 
in unit quantity. 

Bruce Kimmel, Macrotech's sales manager 
reports that customers are being served on 
a "first-in, first-out" basis and warns that due 
to a high incidence of graphics and similar 
memory-intensive applications, along with an 
unwillingness in the trade to pay exorbitant 
prices for memory, backlogs may occur for 
Max which could delay shipments against 
some late orders. With the improbability of 
second sourcing for some time, interested 
parties are urged to get orders in as soon as 
possible. Bruce can be contacted at 22133 
Cohasset Street, Canoga Park, California 
91303, or reached by telephone at (213) 
887-5737. 


Where it all started: pictured is the po pular 
Multiuser I, Macrotech’s first product. This 
widely used board provides 256 Kbytes of 


dynamic ram with 4K page memory map- 


ping (called M3), 8/16 bit operation, 24 bit 
addressing and byte parity checking. 


Virtual Disk 
Flexibility Cited 
CANOGA PARK-January 20, 1983-Macro- 
tech reports their Multiuser I and Multiuser 
П S-100 ram memory boards can be used as 
both system memory and “virtual disk" stor- 
age in eight or sixteen-bit applications. Ad- 
dressing flexibility 1s the key. The Multiuser 
M? memory mapped addressing is guaranteed 
to allow memory partitioning to fit the exact 
requirements of your system without ever 
wasting a single byte. 

Today's trend in operating systems appears 
to include extended memory capabilities to 
allow for the recent technological advances ` 
in semiconductor memory. А close look at 
Digital Research's new CP/M 3" for example, 
would lead you to believe that it was especial- 
ly created to fit Macrotech's family of Multi- 
user memory boards. (It wasn't, but try to find 
one that fits better.) 


MACROTECH 
Announces 


Distribution Expansion 


CANOGA PARK-January 20, 1983-Macro- 
tech is now establishing domestic and inter- 
national dealer/representative networks. The 
California based firm is expanding it's cus- 
tomer support through these channels and in- 
vites inquiries. Volume users and retailers 
should contact the company for details. 
Macrotech's marketing director Bob Ryle 
states, 'TEEE/696 has made S-100 legitimate. 
It is rapidly gaining acceptance due to its in- 
herently superior speed characteristics? Ryle 
attributes the growing demand for Macrotech 
memories to Macrotech's strict adherence to 
the IEEE standard. Circle 253 on inquiry card. 


intervals. 

Let me praise Lehman's Speed Pro- 
gramming Package. When Mike first 
sent me Pascal MT +, he sent along 
the SPP; but alas, he sent no 
documents for it, and I was never 
able to use it. Every now and againI 
got puzzled letters from readers who 
were using SPP, and who didn't 
understand some of my frustrations 
with Pascal. Why didn't I use SPP? 

Meanwhile, Digital Research was 
redoing the SPP documents, and 
they'd send them along Real Soon 
Now. Eventually they came. 

Put simply, SPP is indispensable. 
Its not wonderful. It could stand 
some improvements, Even so, it's 
vital that if you program in Pascal 
MT+, you must get SPP. 

SPP is a whole package of pro- 
gramming aids, including both 
editing and syntax-checking func- 
tions. As Paul Sand put it in his 
thoughtful letter, many of Pascal's 
deficiencies are disadvantages of 
compilers rather than interpreters; 
compilers are notoriously unfriendly. 


With SPP, though, some of those 
deficiencies are remedied. 

SPP contains a screen-oriented 
editor somewhat similar to Word- 
master. Some changes have been 
made to the Wordmaster command 
structure and not all have been well 
chosen; I particularly miss Word- 
master's little “QP” buffer, and I can’t 
understand why Lehman made some 
of his other changes. No matter. You 
can always use Wordmaster to create 
most of your program, then go to 
SPP for the final touches; or, more 
likely, you can simply get used to 
SPP’s quirks. 

Incidentally, I'm writing an SPP 


‘editor CBIOS to enable my Archive 


keyboard to work directly on SPP's 
editor. 

The SPP editor has some of the 
features of the UCSD Pascal editor. It 
aids in indentation, for one thing. 
There's also a "pretty print" reshuf- 
Нег: once your program has been 
created, SPP will automagically 
reformat it with levels of indenta- 
tions. That by itself shows you many 


of your horrible mistakes, such as 
missing END statements. 

Finally, from within SPP you can 
do syntax checking. That goes fast on 
the M-Drive; and when a syntax error 
is detected, SPP puts you 
automatically in the text editor, with 
the cursor where the compiler thinks 
the error was. (The UCSD editor on 
the Sage 68000 system does this also.) 

There are more valuable features to 
SPP. It will check the spelling of your 
variables. If it finds a variable used 
precisely once, that's a pretty good 
candidate for a spelling error. It will 
log source-code modifications. It will 
even run special procedures you write 
yourself. 

In other words, I'm wild about 
SPP, and I think it's high time that 
everyone selling Pascal get busy to 
provide something similar; the effect 
on the national blood pressure will be 
dramatic. 


Database the Easy Way 
If I'm after a quick and easy way to 
store data, I generally use my own 


DECADES OF SERVICE 


Washington Computer Services 


an affiliate а! (9 ASHINGTON D est.1912 


97 Spring St., New York, NY 10012 


TO ORDER: Call our toll-free number: (800) 221-5416. п МУ. State and 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 
Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 


NEC arc 


8086. 16 bit processor; Two 
8” DSDD disk drives; 128K 
RAM (to 640K): green or RGB 


PERFECT FOR: 

Word Processi 

CAD/CAM gra 
(1024 «1024 resolution) 

DataBase Management 

Accounting 

Chang Lab's Microplan 

IBM emulations 

CP/M-86, MSDOS, UCSO P. 


This new State-of-the-art work 


PRICES START BELOW 


*3300” 


(One disk drive, green) 


On N.Y.S. 
Contract #Р-07220 


PLE ASE! Donotconfuse us with mail order dealers. Weare a full service distributor 
. serving the data processing & installation needs of business & industry 
from micros to mainframes. System houses. educational institutions & governmental agen- 
cies given special consideration. Leasing available. N.Y. State agencies, municipalities, 
and schools—call us for information on our 0.G.S. term contracts on hardware & software. 
Please call to make an appointment for demonstration of this extraordinary computer at our showroom. 
Prices subject to change without notice; cal! for latest prices. Prices include 3% cash discount. N Y. 
residents add sales tax. CP/M? is a trademark of Digital Research. Al sales subject to our standard 
sale conditions (available on request). Above prices do по! include customization or installation. 


The Professional $ Workstation 


station out-performs 
adl others near its 
price range. 

NEC COMPUTERS AND MONITORS 
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CECTAIC COMPANY 


color screen. 


Circle 450 on inquiry card. 


STEP UP! 


Quality Software for 
Apple ІІ, Apple ///, IBM PC. 


Medical, Dental, Office 


And Educational Software 
For further information 
call 


(619) 365-6668 


| ӊ ; \ NN SERVICE 


Village Data Center - P.O. Box 603 
Joshua Tree. California 92252 


Circle 255 on Inquiry card. 
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Printer Parallel Interface 


Printer Н523 
Async Seriaf Inte 


Host Compuper 1 
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SA SSS > ^ 
, eM 
Г Mass Storage Memory$ 
Host Computer ай | 21 
1 “- E" р 
А multi-functional Octopus 
It's a printer buffer, a printer spooler, frees Standard product includes: 280 CPU 
computer time and enables copying capability. One parallel input port (centronic printer and 


| IBM PC compatible), one parallel output port 
A data protocol translator: (centronic printer and IBM PC compatible), 


PRE to al ae to n two Serial RS232 Asynchronous ports, 8KB 
serial to parallel ^ serial to seria Pecident memory, 


A multitask data channel controller: Options include: 


* enables host computer to communicate Up to 256KB upgradable memory 
to multiple peripherals simultaneously. Graphic enhancements. 
* enables multiple computers to communicate Modem with Auto Dial capability. 
with multiple peripherals simultaneously. Two additional parallel ports 
* compatible to most interface protocols. Two additional Serial RS232 Asynchronous ports. 
All in one for only $197.50. . Customized software enhancements. 


Iu My computer peripherals tm 


1117 venice Boulewvargd Los Angeles CA 90015 call Collect (2:13) 298-1297 Telex: 194561 LSA 
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Software 
Associates 


now introduces 
a new line of 
affordable 
quality 
software 


53500 


DATABASE SYSTEM 


A user-friendly file management system. 
Includes: 


- On-screen design of input and report 
formats 


~ Multiple field keys with capability to 
search on any field 


- Query language included for easy 
retrieval of file information 


SORT PACKAGE 


A stand-alone, easy to use sorting 
package using fast heapsorting. Includes: 


— Sorting on up to 10 keys 
- May be parameter file driven 
- А separate file merge capability 


INDEX CARD FILE 


A computerized index card file with user 
designed format. Includes: 

- 60-соіитп x 14-line size 

— Search for any keyword(s) within file 

- Sort "cards" into smaller categories 


— Perform mathematical functions on 
given portions of a card 


SOFTWARE ASSOCIATES 
38A W. Oakland Avenue 
Oakland, N.J. 07421 
(201) 337-2002 


Formats: ІВМ PC (PC-DOS or СР/М-86); Osborne; 
NorthStar; Altos. Call about the availability of other 
formats. 


Requirements: CP/M-BO, CP/M-86, IBM PC-DOS 
(MS-DOS); 64K НАМ; Addressable cursor terminal; 
Printer capable of 132 column. 


Terms: Money order, cashiers check, Visa, Master- 
Card, personal or company check (allow 14 days to 
clear). COD (add $4.00) - Include $5.00 for shipping 
and handling. N.J. residents add 6% sales tax. All soft- 
ware shipped UPS (ground), UPS Blue Label add $3.00 
per item. 

Trademarks: Software Associates; IBM, IBM PC-DOS 
- International Business Machines, Inc.; CP/M-BO, CP/ 
M-86 ~ Digital Research, Inc; MS-DOS - Microsoft, 
Inc.; Osborne - Osborne Computer Corporation; North- 
Star- North Star Computers, Inc.; Altos - Altos Compu- 
ter Systems. 


© 1983 SOFTWARE ASSOCIATES 
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Minimum Data Base because it's sim- 
ple to use and understand, and so 
long as there aren't more than a hun- 
dred or so records of more than eight 
to ten items per record, MDB is more 
than adequate. 

More complex data storage and 
retrieval requires more sophisticated 
programs. One such I've long recom- 
mended is dBASE II. (I have several 
rivals of dBASE II here, and I hope 
some time to try them; the problem is 
that between MDB and dBASE II 
there’s been no need for anything 
else.) 

The only real problem with dBASE 
II is the documentation; getting 
started with it from scratch can be a 
frustrating experience. It’s not an im- 
possible task; a number of friends, 
some of whom have zero experience 
with computers, have taken dBASE II 
and created really sophisticated 
record-keeping structures with it with 
no help from anyone. Still, the in- 
troductory documents have not been 
its strongest point. 

Comes now Fox & Geller with its 
Quickcode program; and a good part 
of the problem of getting started with 
dBASE II is solved. The Quickcode 
programs and book will help you get 
set up with dBASE II and get you 
through the transition from “I 
just want to do my Christmas card 
list" to generating sophisticated ac- 
counting programs. 

It works by “screens”; that is, you 
can use Quickcode to set up the struc- 
ture of the database, one screen per 
record; after that, you enter data into 
the database by filling in the blanks, a 
screen at a time. Anyone starting out 
to learn to use dBASE II can save a 
good bit of time and frustration by 
getting the Fox & Geller Quickcode as 
well. Quickcode would also be useful 
for anyone using dBASE II as а pro- 
gramming language. (Many do; it's 
possible to write some very 
sophisticated programs in dBASE II.) 


Keyboard Companion 

One day there appeared via UPS 
five boxes, each about two feet long 
by half that high and wide. The only 
clue as to what they contained were 
the words "Keyboard Companion." 
When we opened them, we found 


several copies of a device with that 
name. Each was slightly different. 
One was designed for use with a 
TRS-80, another for an Apple, the 
others for more general systems. 

The Keyboard Companion is a 
combination copyholder and tilted 
table. It consists of some metal box- 
like structures to elevate your 
monitor screen and an attractive 
nonmagnetic black Bakelite board 
with an aluminum edge holder at the 
bottom. A plastic line guide/paper 
holder fits onto one edge. The board 
attaches to your screen via Velcro 
strips; the bottom edge can rest on 
your keyboard or alternatively on 
the table that holds the keyboard. 
The result is that you've a table be- 
tween the keyboard and the monitor 
screen for notebooks, program copy, 
notepaper, or anything else you 
might want to be looking at while 
using the keyboard. 

Our Keyboard Companions sat 
unopened for months. Then Barry 
Workman took the TRS-80 away, 
and one of the students remembered 
we had a Companion for it and sent 
that along. Later we got the Apple, 
and out came another. They worked 
out very well; so well that I fished out 
yet another Companion and set it up 
as part of Zeke II's system. The Com- 
panion has proven to be a very useful 
addition to the system, and I am 
beginning to wonder how I got along 
without it for so long. 

When you're designing your com- 
puter setup, it couldn't hurt to look 
into the Keyboard Companion line; 
this might be just what you're looking 
for. They come in 16- and 20-inch 
widths, with screen holders designed 
for most popular monitors. 


New Operating Systems 

As I write this, they're arranging to 
get me a test copy of CP/M 3.0. I've 
just finished speaking with my col- 
league Mark Dahmke, who already 
has it; Mark likes it a lot. It has a 
number of attractive features—in- 
cluding no more Control-C every 
time you change disks. More on that 
next month. 

Im also eagerly waiting for Tony 
to finish work on the CBIOS for 
CPM-86 to run on the Compupro 

Text continued on page 242 
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5-100 STATIC MEMORY 
BREAKTHROUGH 
ERR) 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational! performance 
demanded by new high-speed 
processors. 


Completely Assembled. . 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 


* DUAL 8/16 BIT CPU BOARD 
* 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC НАМ 


$629. 


48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 


B] 


64K RAM, MODEL MM65K16S 

e 64K x 8-bit 

e Speed in excess of 6 MHz 

е Uses 150ns 16K (2K x 8) static RAMS 

e Ultra-low power (435 Ма. max. - 
loaded with 64K) 

е Bank Select and Extended Addressing 

e A 2K window which can be placed 
anywhere in the 64K memory map 

e Four independently addressable 16K 
blocks organized as: 

— Two independent 32K banks or 

— One 64K Extended Address Page or 

— One 48K and one 16K bank for use 
in MP/M' (option) 

e Each 32K bank responds 
independently to phantom 

e 2716 (5V) EPROMS may replace any or 
all of the RAM 

e Field-proven operation in СВОМЕМСО 
CROMIX* and CDOS*. 

e Compatible with latest [EEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 


OEM and DEALER inquiries invited. 
-| 


Memory” 
Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
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64K STATIC RAM MEMORY 


FULL TWO-YEAR 
WARRANTY. 
A MÀ 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 


16K STATIC RAM $169. 


16K x 8 Bit 

Bank Select & Extended Addressing 

Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on any S-100 8080, 4 MHz Z-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 


*Cromix and CDOS are trademarks of CROMEMCO. 
' MP/M is a trademark of Digital Research 
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СС. TT For use with iia, M БЫА 
й$1-3780 — bui 

е Ап ІВМ 2780/3780 RJE mut d, ы 
Emulator е Supports Bisync POPE, n nr m EE 
рот to- point communications STR UEM 

protocol » Allows file transfer 
between Host& IBM PC » Ideal 
for IBM System 34, 38, 4300 


Card (CC-232) | AST-SNA “ Features64K-256Kh 
• Programmable to com- | « Emulates IBM 3274 • One Clock Calendar | 
municate in Bisync, SDLC, Model 51C Control Unit « One IBM Compatible 
HDLC, and Async protocols. « Emulates 3278 Display Sta- Port (opt) е One IBM С 
е Two Ports of RS 232 tion е Emulates 3287 Type ble Parallel Printer (opt. 
Printer * Optional 3770 Emula- Battery Backed-up Clo 

tion « Cluster Controller Calendar {opt.) 


AST products are available from Computerland, Operation * Protocol Con- 
Entre’, ComputerMart and selected dealers verter Support 
worldwide. | 


All Multifunction Products include: 


* SuperDrive” — a Disk Emulator Utility Program 
* SuperSpool" — a Printer Buffer Utility Program 


Optional: New ConnectALL Connector Mounting Bracket 
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е ІВМ Printer Рогі 
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n emulator | AS ЦА Pree A =: i Ha = J Async %2 

e SuperSpoo!| (thin tema / 
fofititmasler prog.) 


| ConnectALL” 
| NEW! AST Proprietory 
Connector Mounting Bracket 
(does not include cables 
shown in illustration) 
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Compatible ME Рог 
• One IBM Pal Er t 
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2372 Morse Avenue 
Irvine, Calif. 92714 


RRCH INC. (714) 540-1333 


iler Inquiries Welcome 


THE SBC8O0A designed for multiprocessor 
/slave ог 1/0 processor, has on board 


ZBOA-CPU; DMA; 128K dual ported (АМ, по 
wait state, byte/word accessible;Eprom 
sockets up to 32K; 2 RS232; 2 parallel 
ports;Memory Map Prom;3 counter/timer; 
floppy controller;hard disk interface; 
math chip AM9511;20 bit Intel Multibus 
21 vectored interrupts;auxiliary power 
input for stand alone. 


INNOVATIVE RESEARCH, INC. 
17071 Kampen Ln,Huntington Bch,CA92647 


714-842-0492.Multibus Intel trademark. | 
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SPEECH SYNTHESIZER 


$50 Each 
$40 in 
undreds) 
Order in Ones or Thousands 


The SC-01A Speech Synthesizer is a completely 
sell-contained solid state device. This single chip 
phoneticaliy synthesizes continuous speech of 
unlimited vocabulary. 

Computer interfaces and text-to-speech algorithms 
also available for product development. 

Micromint is the largest U.S. distributor of the 
SC-01A. Call us for а price quale. 


Call 1-800-645-3479, in N.Y. 1-516-374-6793 


MICROMINT INC. 
561 Willow Avenue 
Cedarhurst. NY 11516 
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Items Reviewed 


Keyboard Companion 
PKAY Corporation 

POB 11463 

Costa Mesa, CA 92627 
(714) 548-2081 


M-Drive 

Compupro Systems 

Oakland Airport, CA 94614-0355 
(415) 562-0636 


Quickcode 

Fox & Geller 

POB 1053 
Teaneck, М] 07666 
(201) 837-0142 


Sage П Computer 

Sage Computer Technology 
Suite 4 

35 North Edison Way 
Reno, NV 89502 

(702) 322-6868 


Semidisk 

Semidisk Systems 
POB GG 

Beaverton, OR 97075 
(503) 642-3100 


Speed Programming Package 
Digital Research 

POB 579 

Pacific Grove, CA 93950 

(408) 649-3896 


T-Switch 

Inmac 

2465 Augustine Dr. 
Santa Clara, CA 95051 


ТК5-80 П $79.50 
Apple II $77 
IBM PC $46 

128K $1198 

256K $2396 

$295 

$3600 

512K $1995 


lmegabyte $2995 


CP/M-86 $250 | 


manual $147 
automatic $395 


Ada 3200 for 


shipping & handling. (408) 727-1970 
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ULTRA-RES GRAPHICS 


N.E.C. UPD7220 GRAPHICS PROCESSOR 
*S-100 BUS B&W $995.00* 

—1024 x 1024 PIXEL PLANE 

—Up to 8 VIDEO PLANES 
*5-100 BUS COLOR 1250.00* 

—THREE 512 x 512 PLANES 

—8 COLORS RGE TTL, 2 BD SYSTEM 
*MULTIBUS 1995.00* 

—THREE 1024 x 1024 VIDEO 

PLANES 

—SINGLE BOARD 
*IBM PC 995.00* 

—1024 x 1024 PIXEL PLANE 

—UP TO 8 VIDEO PLANES 
SOFTWARE DRIVERS 
HARDWARE ZOOM 1 to 16 
SELECTABLE DISPLAY RESOLUTION 
MULTI-GRAPHICS PROCESSORS AVAILABLE 
start at* 

C.S.D. INC. 
PO Box 253 
Sudbury, МА 01776 
617-443-2750 


Circle 503 оп inquiry card. 


Book Reviewed 


Introduction to the UCSD p-System by Charles W. Grant 
and Ton Butah, Berkeley, CA: Sybex, 1982, 300 pages, 


(415) 848-8233 


dual processor. CP/M-86 will enable 
the Compupro to run a number of 
programs that run on the IBM Per- 
sonal Computer. On that score, Mark 
Dahmke has it running and says, 
"CP/M-86 makes the IBM PC a 
usable machine." I thought that a bit 
extreme; after all, a lot of people 
think the IBM PC is usable now. I'd 
probably have one if I hadn't become 
so furious over that horrid 


$14.95 
($1.50 handling) 


"European-standard" keyboard. 
Mark agreed he'd probably over- 
stated the case but added, "Going 
from MS-DOS to CP/M-86 is very 
much like going from TRS-DOS to 
CP/M. Once you've done it, you can 
never understand how you put up 
with the old system." I'll have to take 
his word for it, but not for long; one 
day I will get a PC, either by getting 
the right kind of S-100 video output 


SOFTKITS 


BOOKS  » with program listings in BASIC DISKS — * contain same programs as books 


ә theory, equations, full explanation 
of how programs work 


Data Plotting 
Software for Micros 


This Is a system of 18 programs which process and display 
data; pie charts, bar charts, stock market charts, histograms, 
3D views of surfaces, log plots, curve fitting, data manage- 
ment, histograms and statistical analysis. 

Programs are modular, menu driven, written In BASIC, fully 
explained and keyed to theory. Use them as-Is or modify for 
custom applications. 

Programs handle x, x-y, and x-y-z data flles. Features include 
automatic scaling, axis marking and numbering, auto replot 
when data changes, and a special program called LABELER 
which places text and symbols over graphics using a moving 
cursor. 

ОВоок $28.50 ОАрріе disk $19.95 CIJIBMpc disk $19.95 


Sinclair Graphics 


This self-teaching guide will show you how to write 2D and 
3D graphics on the Sinclair 1000. 
Sinclalr Graphics is unique іп that the author teaches graphics 
while writing useful and fascinating programs that do charting, 
graphing, games, simulation and computer art. 

The level of mathematics is kept to a minimum yet most 
topics in computer graphics аге covered. 

illustrative programs are applied to business, education, 
science, math and art. The presentation is light and informal 
while cleverly designed to teach graphics fast. 
[1Book 914,95 


Structural Analysis 
Software for Micros 


More than just a collection of stress programs, this package 
contains all the elements commonly found in sophisticated, 
modern CAD systems but on a scale more appropriate for 
micros. 

You will be able to create a finite element mesh on the 
screen of your micro, rotate it in 3 dimensions, and store it on 
disk. Then recall the mesh from disk, recall a file of material 
properties and carry out a 3d truss or frame analysis. 

Nonlinear and large deflection analyses is accomplished by 
an incremental solution strategy. 

Other programs calculate combined stresses, area properties 
and plot deflected shapes of structures. 

All program are modular, menu driven and written in BASIC. 
О Book $39.95 0 Apple disk $24.95 0 IBMpc disk $24.95 


To order, send check drawn on US bank, money order in US funds, Visa or Mastercard number with expiration date to KERN 
PUBLICATIONS, 190 Duck Hill Road, P.O. Box 1029B, Duxbury, Massachusetts 02332. Add $2 per book 4th class postage 


in US and Canada, $4 1st class or UPS іп US; $4.50 1st class Canada; $12 air Europe and Central America; $18 air elsewhere. 
Call (617)934-0445 for faster delivery. 


ә unprotected and copyable 
* usp as bullding blocks 
lor your awn software 


Graphic Software 
for Microcomputers 


This self-teaching guide will show you how to write your own 
2 and 3 dimensional graphic software. It contains 61 fully 
documented programs In BASIC that Illustrate various graphics 
operations and programming techniques. 

Learn how tọ create 2 and 3 dimensional shapes, translate, 
rotate, scale, stretch, clip, remove hidden lines, shade, create 
perspective views, calculate and plot surface intersections, use 
a tablet to create 3 dimensional shapes and produce animation 
effects. Applications to science, engineering and business. 

Named ‘‘the best book available on microcomputer graphics” by 
Creative Computing in Feb, 1982. 

ОВоок $21.95 ОАрріе disk $19.95 DIBMpc disk $19.95 
CJITRS80 Color Tape $21.95 


IBMpc Graphics 


This self-teaching guide will show you how to write your own 
2 and 3 dimensional graphic software on the IBMpc. This is a 
special version of the popular Graphic Software for Microcomputers but 
it has been written especially for the IBMpc. 

In addition to the topics covered in Graphic Software, this IBM 
version covers hardware requirements, separating text from 
graphics, and use of the pc's special graphics enhancements. 

All programs are written in BASICA. 

ОВоок $24 OIBMpe disk $21 


Engineering 
Software for Micros 


This package of 25 programs will show you how to write 
modern CAD software and use your micro for professional 
engineering work. 

Emphasis is on combining computer graphics with engineer- 
ing problem solving. Programs are included to interactively 
create engineering drawings, store them on disk, recall, up- 
date, merge, add physical properties and rotate in 3 dimen- 
sions. Other programs operate on drawings and perform matrix 
operations, Fourier analysis (spectra displayed graphically), 
mechanisms simulation, and optimization. 

All programs are menu driven, written in BASIC and fully 
documented and keyed to theory and equations. 

ОВоок $28.50 ОАрріе disk $19.95 DIBMpc disk $19.95 


KERN 


Circle 238 on inquiry card. 


PUBLICATIONS 


BYTE March 1983 243 


board for the Compupro; or by get- 
ting a Heath/Zenith Z-100, which 
seems to be a complete PC work- 
alike; or by getting the PC itself and 
installing Jim Baen's Magic Keyboard 
reprogrammer. I have too many 
friends who are too happy with the 
PC for me to be a holdout forever. 

Getting the PC won't solve my real 
problem, which was rather succinctly 
put by Professor Ben Singer of the 
University of Western Ontario. Pro- 
fessor Singer writes, "I am still look- 
ing for a metaprogram—one thing 
that you turn on—a giant file cum 
program that you can write with, 
retrieve, make notes, rewrite, find old 
things, but without menus, without 
leaving disks and programs and all of 
that." 

I know precisely what he means: 
I'm looking for that program too. 
Right now we have text editors, 
databases, calculator programs, 
filecard programs, scratchnote pro- 
grams, things to hold telephone 
numbers, spelling programs, etc., but 
they don't really work together. A 
few, like Wordstar with Spellstar and 
Datastar, try to work together, but 
they aren't really what we're looking 
for. 

А possible approach is multitask- 
ing. l've never thought highly of 
multiuser operating systems for 
microcomputers; the computers are 
‘cheap enough that I think the goal 
ought to be one user, one processor. 
However, that doesn't mean the pro- 
cessor can't be doing more than one 
thing at a time. After all, while it's 
waiting for me to type in more text, it 
can be checking the spelling of the 


text Гуе already written or doing 
something useful like that. In theory, 
that would be fine; in practice, I 
suspect it would have side effects suf- 
ficiently distracting that I'd never use 
the capability. 

On the other hand, I would greatly 
love to be able to access a desk 
calculator, retrieve telephone 
numbers and disk catalog informa- 
tion, see my calendar, and make log 
entries right from within my text 
editor without having to save my text 
and load a new program. Гуе even 
made notes on what I'd like such a 
program (or operating system) to do, 
and I've given it the name Executive 
Secretary. I'm told it wouldn't be all 
that difficult to write; that I can add 
some memory, and with a little hard 
work Executive Secretary can be 
made to run. 

I'll believe it when I see it. That 
may not be as long as I think. Tony 
has a whole mess of stuff from Com- 
pupro and has been making 
mysterious noises about new 
upgrades to the operating system; 
while I keep hearing rumors of similar 
activities elsewhere in computerland. 
After all, Compupro already has its 
MPM-8/16 multitasking multiuser 
system, and although it's not quite 
what I want it's a step in the right 
direction. My own bet is that by the 
time the West Coast Computer Faire 
comes along in 1984 someone will 
have my Executive Secretary. І sure 
hope so. 


Pascal Prime Project 
The Pascal Prime Project men- 
tioned last time continues. This is an 


attempt to get major compiler writers 
and publishers to agree on a set of 
"standard" extensions that fix Pascal's 
major defects. Carl Helmers will 
become chairman of the actual 
meeting to be held during the West 
Coast Computer Faire. We've heard 
from nearly all the major compiler 
writers and publishers, and they'll be 
there. Just how much agreement we'll 
get on Pascal extensions is still more 
guesswork than knowledge, but most 
of the compiler people seem anxious 
to cooperate. 

Meanwhile, Гуе got a copy of 
Niklaus Wirth's report on Modula-2, 
his candidate for the language to 
remedy Pascal's defects and take its 
place. I haven't had a chance to study 
the book yet, but I don't think there's 
a Modula-2 compiler running on any 
system I'm likely to have; until I can 
run Modula-2, then, I'll continue to 
work on fixing Pascal. Last-minute 
flash: we now have Modula-2 work- 
ing on the Sage. I like it a lot. 

The Pascal Prime meeting will be 
open to the public; the structure will 
be a panel discussion of the invited 
participants, after which we'll take 
suggestions and questions from the 
floor. Since we don't have a lot of 
time, and we do hope to get some 
agreement on required Pascal exten- 
sions, we hope the questions and 
comments can be both relevant and 
short. And this column has gone on 
long enough. Next month, I hope, we 
can look at some equipment using 
8087 "math" chips, plus lots more on 
the Sage and the new Lobo Max-80, 
and perhaps the new Epson QX-10 
machine. 8 


* INTRO SPECIAL * 


COMPUTER SYSTEMS 


BASIS 108 Computer 
w/choice of drives 
with controller Call 

Micro Sci or Fourth 
w/64K or 128K completely 
assembled, tested and 
configured 


* SPECIAL ж MICROSOFT 


PREMIUM SYSTEM $599 
ж DISKETTE SPECIALS ж 
Maxell MD-1 (Вох of 10) $ 32 


Maxell 8” (Box of 10) $ 41 


MONITORS 

NEC Hi- Res 12" Green 
NEC RGB 12" Color 
Sanyo Monitors Call 
Amdek Monitors 


Electrohome Call 
USI Amber $169 
Televideo Terminals Call 
COMMUNICATIONS 

Hayes Micromodem Il $275 
Hayes Smart Modem $235 
Hayes Modem 1200 Call 


Microcom 


LE-COMMUN = -CAL 


INC. 


TM 


1400 GRANT AVE. / NOVATO, CALIFORNIA 94947 


IMMEDIATE DELIVERY 
CALL COLLECT 


415-892-7139 


BUY COMPUTERS FROM PEOPLE WHO KNOW HOW TO USE THEM. 
SERVICES AVAILABLE: SOFTWARE APPLICATIONS « HARDWARE REQUIREMENTS 
COMPUTER SECURITY е TELECOMMUNICATIONS « BUSINESS е SCHOOLS 


CONSULTATION SERVICES. 
Ask about out clients. All equipment tested prior ta shipment. 
If you don’t see it, please ask us. 


APPLE PERIPHERALS 


Thunderclock $125 
Mountain Computer Prod. Call 
Videx Products for 
Microsoft Products Best 


Corvus Products 
TG Joysticks/Paddles Call 
ABT Keypads $ 99 
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System Saver Fan $ 77 
Saturn Systems 
Axlon Products 
Fourth Dimension Call 
Micro Sci Drives Call 
16-Bit Apple Card Call 


SVA Products 
Peachtree Software 


VISA 


= 42 


Minimum огпег этуу Cashiers checks and money 
orders accepled Add 3% tor VISA or МС Add 3% 
lar shipping/insurance/handing, UPS. No CDD. 
Prices subject 1g change. Calltoverlly. Ordechaurs 
9-6 PST. Mon-Fri. Personal checks allow 20 days 
tu clear. АН products withlufl manufacturers wat- 
ranty. factory sealed Calil, residentsadd 6% sales 
lax Bank wires & РО, s accepled. Retail prices 
may vary 

Apple is a registered Ігайетагк о! Appie Computer. 
Inc All brand names are registered trademarks. 


PRINTERS & INTERFACES 
NEC 8023 

NEC Spinwriter 

Okidata Microline 

IDS 4 C. Itoh 

Anadex Products 

CCS Interface Cards 

Qume and Diablo for 


EPSON w/Graftrax Plus { Best 
Micro Buffer 11 Prices 
Grappler 

IBM Software and 


Peripherals 
Techmar STB Products 
Atari Software 


ALTOS Computers 
ATARI 400 & 800 

Basis 108 Computers 
NEC РСВ000 Computers 
Sanyo Computers 

T.l. Home Computer 
Xerox 820-11 Computers 


APPLE BUSINESS SOFTWARE 
Versaform $299 
Supercalc CP/M 

DB Master VER 3 

The Last One 

Format |! 

Pro Easywriter Combo 
Accounting Plus 
INVOICE PLUS for 
FMS-80,81,82 
dBASE Il 

VISICORP Software 


MICRO PRO 
Wordstar 
Supersort 
Mail Merge 
Data Star 
Spe Star 
Calc Star 
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THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU READY TO CASH IN? 


The micro computer business is predicted to grow from its present $10 billion to $100 billion before 1990! Imagine the 
possibilities this opens for you! No matter where you live, if you're starting up or presently in business. no other industry offers 
you more opportunities! 


Now, finally, al! the inside information you need to secure a prosperous future in this dynamic industry is available in 
one place - THE COMPUTER ENTREPRENEUR MANUAL! - An immense information source, compiled by our inquisitive research 
team, aided by a panel of experts and business people from all areas of the computer industry! 


We present the inside story of more than 100 lucrative computer businesses you can enter, where youll find the real 
opportunities for the eighties: from one man operations like Programming Author, Word Processing Center or Consulting, to 
Systems House, Service Bureau, Computer Store etc! Many at little or no investment! All the invaluable facts and figures: 
How to start, Capital needs, Profit estimates and Margins, How to Sell and Market, How missing technical or business 
experience need not stand in your way, Source of Suppliers, etc! Details that could take years to find out on your own! 


We'll show you inside tricks, like how to never again pay retail for computer products and consumer electronics. even for 
one item - right now, while you're starting your business! How to get free merchandise and trade show invitations, etc. This alone 
will more than pay for the manual! You'll read actualcase histories ofother computer entrepreneurs. so you can learn from their 
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us 
show you how to take the first crucial steps! 


Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLET TER ( so you're always up-to-date with the 
industry ), both for only $29.95! You must be convinced on how easy you can strike it rich in the micro computer business - or you 
may return the manual for a full refund within thirty days! USE OUR TOLL FREE NUMBER TO ORDER! 


EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 
I$ ALL IN THIS MANUAL! 


THE COMPUTER ENTREPRENEUR MANUAL has the answers to al! your questions about 
selecting, starting and succesfully running a computer business! There has never been such a 
comprehensive collection of know-how and information about this business іп one place! All the 
facts you need to plan and acheive your goals іп easy-to-follow, step-by-step instructions! 


These are some of the 100-plus businesses covered in PART ONE of the manual. with the 
№ facts on How to start and run, Start-up Cost ( Even how to operate оп a shoestring ), What profits 
to expect, Wholesale prices, Mark-ups, Suppliers, future outlook. case histories for each. etc: 

Systems House, Software Author ( who to sell to and who to avoid ). Service Bureau, Soft- 
ware Publisher ( How to find programs that sell. Word Processing Service, Consulting and Con- 
sultant Broker ( use your skills or those of others. make $150 - $1000 a day!). The incredible 
Games Business, Computer Store ( Franchises: Pro and Contra. or a low inventory store in your 
home! ), OEM, Hardware Mfg, Data base and Teletext Service ( big prospects! ), Used Com- 
puters, Repairs, Rent-A-Computer, Promote Fests and Trade Shows, Turnkey Systems, 
Bartering, Mail Order, Compile and rent mailing lists, Specialized Data Headhunting and Temp Help Service, Tech Writer Shop. Custom Engineering, The 
highly profitable Seminars and Training Business. and many more! 


Many new ideas and ground floor opportunities! [Interviews and success stories on companies of all sizes! Privy info on the profits made: How some 
computer store operators net $100 - $250,000! Littieknown outfits that made their owners millionaires, one of these low-key companies, making simple boards. 
went from nil to 520,000,000 and 100 employees in four years! Programmers that make $300,000, Thousands of micro millionaires in the making. etc' 


Whatever your goal is - Silicon Valley Tycoon, or just a business at home - we guarantee you'll find a business to suit you - or your money back! 


PART TWO of the manual is loaded with the know-how and "streetfighting" savvy you need. both as a novice or business veteran, to gel started. to stay 
and to prosper in the micro computer business! A goldmine of information in clear and easy-to-use instructions: How to prepare your Business Plan, Outside 
financing, The mistakes you must avoid, How to hire and manage employees, incorporation ( when, and how to do it cheaply ), Surviving bad times, Record 
Keeping, how to estimate your market before you start, Use multiple locations to maximize profits, how to promote and stay steps ahead of the competi- 
tion! How to get free advertising, free merchandise, free advice, Power negotiating with suppliers to double your profit margins, etc! Even how to keep а 
present job while starting a business part time! 


Don't miss this opportunity to be part! of this great industry - the next success story could be your own! Order the manual today! Part one and two. 
bound in a deluxe ring binder, where you can also collect our newsletter ( free for six months with the manual - а $32.50 value! ) - all for only $29.95! 


Order by phone (Credit cards only), or use the coupon: 


ШУ m mmm 


Mail to THE COMPUTER ENTREPRENEUR PUBLISHING CO. 
PO BOX 456, Grand Central Station, New York, N.Y. 10163 


Please send me THE COMPUTER ENTREPRENEUR 
MANUAL, and the six month free subscription to 

THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER. 
All for only 529.95, plus $3 for postage/handling ( NY resi- 
dents: add $2.64 for sales tax ). If | decide not to keep the 
manual, | may return it within 30 days for a full refund. 


EWSLETTER - 
ALL THE LATEST INSIDE BUSINESS NEWS! 
NOW! SIX MONTHS FREE WITH YOUR MANUAL! 


Youre always attuned to the industry. and your 
manual kept up-to-date, with our newsletter! Each issue has 


CALL TOLL FREE! 
CHARGE IT! 
Credit Card Orders 
( MC, VISA only ) 


the latest business news, ideas, new suppliers, our in- accepted 24 hours/day NAME: 
dispensible "watchdog" column on profits, discounts | 
( don't miss mfg's promos. like recently. when top video mon- 1-800-227-3800 ADDRESS: 


Ask for extension 1135 


In California call 
1-800-792-0990 


tor sold at S80 - that's hal! wholesale. one third of the retail 
price! ), the competition, the big deals, etc! Feature stories 
with start-up info and case histories on new micro busi- 
nesses! 


CITY, STATE, 21Р: ------------------------- 
ГІ Check or М.О. enclosed Charge to[ ] VISA [] МС 


You'll get invitations to trade shows and conventions. CARD# 

the usage of our advisory service and our discount buying 

service for your purchases! Exp. Date: 
You'll find many items in our newsletter that wil save 

you the cost of your manual many times over! SIGNATURE: 


ПИЦЦА 


В0383 
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TRACK 


THE SPACE SHUTTLE 


ON AN APPLE? 
YES. WITH MICROSPEED! 


At the Jet Propulsion Laboratory іп Pasadena, NASA 
scientists have discovered the power of MicroSPEED. 
Using this remarkable hardware/software system with 
an Apple II, they produced a continuous graphic 
display of the Columbia's position relative to the earth 
during the second Shuttle mission. This enabled the 
JPL team to accurately follow the spacecraft in real 
time, and to precisely control its powerful sensors at 
critical points along the flight path. 

Surprised that such a demanding project is possible 
on the Apple? So were JPL’s engineers, and many 
others who have discovered... 


THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicaroSPEED and other programming 
languages is that with MicroSPEED, there is virtually 
no limit to what you can achieve. It may well be the 
ultimate language for the Apple II and III (and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a тіпісотфшет with an 


City 


fr 
. € 


m3 | oe | | 
| MicroSPEED requires the Apple Computer with single disk. Micro- 
| SPEED II includes 2 MHz math processor. MicroSPEED II * includes 
| 4 MHz math processor. 
| Applied Analytics Incorporated 
| 8235 Penn-Randall Place 
[ Upper Marlboro, Maryland 20772 
| Please send me: 
MicoSPEED II, $495.00 

—  —— —MicroSsPEED If +. $645.00 
Name: 
| Compan 

Address: 


[ 
[ 
| ———————— áa—— амы — 
| 
| 
| 


— — ái 
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exhaustive set of user-friendly capabilities: hardware 
math processing, fast hi-res graphics and text, turtle 
graphics, print formating, two text editors, unlimited 
data types, and incredible FOR TH extensibility—all 
at speeds up to 100 times faster than Basic. 


USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for non- 
programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will grow 
exponentially, as you work in an active partnership 
with the machine, exploring and developing new 
problem-solving facilities—creating, correcung, 
refining your increasingly powerful system. 


DEMANDING JOBS AT LOW COST MicroSPEED 
has been put to the test in fields as diverse as medicine, 
the stock market, oceanography, and the arts. In even 
the most challenging applications, MicroSPEED 
users have been unanimous in their praise of the 
System and manual. Typical comments are: 


‚ we are more than pleased with MicroSPEED ...I 
can't imagine using BASIC on any future applications." 
Roger Guevremont, National Research Council of Canada. 


"I continue to marvel at its versatility and power." 
Carl R. Schramm, USCG Base, Kodiak, Alaska. 


"Great! ... А joy to use." 
Henry Harris, Mission Design Manager 
Jet Propulsion Laboratory 

"If you plan to use a personal computer for any 


demanding task, then we built MicroSPEED for you." 
Sam Cottrell, President of Applied Analytics. 


(301) 420-0700 


160 Page Manual, $15.00 
Detailed Information 


APPLE IS A TRADEMARK OF APPLE COMPUTER, INC. 
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BYTE GAME GRID 


Project Nebula 


Keith Carlson 
43 McDill Rd. 
Bedford, MA 01730 


In light of the enor- 
mous popularity of video 
games, it's not unusual 
that imitations of the 
most popular ones 
should spring up. After 
all, consumers spend $10 
bilion a year on video 
arcades, and manufac- 
turers want a slice of the 
pie. So naturally I ex- 
pected Project Nebula to 
be Radio Shack's version 
of Atari's blockbuster, 
Star Raiders. Not so. 
The two games have 
similarities, but after a 
thorough investigation I 
found that Project 
Nebula's differences in 
terms of rules and play 
make it a true original. 

Actually, Project Nebula for the TRS-80 Color Com- 
puter includes four games. Each game offers you 10 levels 
that increase in difficulty. Target practice is the first 
game, and you'll need it. The joystick control is sluggish 
and difficult to use in the beginning, and practice will 
help you get comfortable using it. Whether the unusual 
feel of the joystick was intentional or not, it detracts from 
the game. Target practice will also introduce you to the 
short-range sensors (both front and rear views) in the 
lower corners of the screen. In my initial experience with 
this practice, I discovered one of Project Nebula's most 
interesting aspects: the program maintains depth of field. 


Photo 1: The forward view from your scout vessel is shown in the 
upper section of the screen. Two Zykon craft have dodged one of 
your energy bolts (diagonal lines converging in center). At the bot- 
tom are your instruments showing direction, energy units, and score. 


In other words, if you 
have two enemy ships in 
your sights, you can 
only shoot the one in 
front. The second ship 
becomes vulnerable only 
when it is closer to you 
than the leftover debris 
from the enemy you just 
exploded. And the best 
part is that you gain all 
of this wonderful ex- 
perience under the most 
ideal conditions; you can 
shoot the Zykons, but 
they can't shoot back! 

Once you master the 
joysticks and the range 
sensors, you're ready for 
game two. It, too, is tar- 
get practice, but with a 
big difference: now the 
Zykons are shooting at you. But don't fret too much; 
your ship is still safe. When you get a direct hit from an 
enemy bolt, the screen briefly fills with red (2 signs, and 
the game continues. During this game, your other 
joystick is activated and it controls the forward speed of 
your craft. That feature isn't particularly useful in the 
first two games, but it becomes quite significant in subse- 
quent games when you have to dock and refuel. 

In the third game, you apply what you've been practic- 
ing. Now you have an entire quadrant to patrol, and with 
a press of the Z key, you view a multicolored map. To 
travel between sectors, you choose a sector and, by press- 
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BYTE GAME GRID 


At a Glance 


Name 
Project Nebula 


Language 
6809 machine language 


Type 
Game 


Computer Needed 
TRS-80 Color Computer 
[any configuration] 


Manufacturer 
Tandy Corporation 

| Tandy Plaza 

Fort Worth, TX 76102 


Additional Equipment 
Two joysticks 


Documentatlon 
Price 8-page manual 
539,95 
Audlence 
Arcade game players and 


Star Wars fans 


Author 
Robert Arnstein 


Format 
ROM cartridge 


ing the H key, off you go into "hyperspace." When you 
move in hyperspace from one sector to another, the 
graphics resemble those in Star Wars. You will travel in 
hyperspace often. Every time the Zykons zap your ship, 
you lose energy units. To refuel, you must travel to a sec- 
tor with a base, dock your ship, and get recharged. 
Docking can be tricky. If you forget to reduce your 
speed at the right time, you will overshoot the base. You 
must set the ship's horizontal and vertical directions 
within a certain range, increase your speed until the base 
is in sight, and then decrease your speed to a specified 
point. When you are close enough to the base, you will 


receive a new power pack. Instructions for this procedure | 


are included with the game, and with a little practice 
docking almost becomes easy. 


The fourth and final game of the series pulls out all of 

the stops. Not only do you lose energy units when your 

' ship is hit, but the accumulated hits begin to take their 
toll on your vessel. The type and level of damage the hits 
inflict remains unpredictable. You must remember to 
check the damage status report, which is displayed to the 
right of the quadrant map. When it's time for repairs, you 
must travel to a base. 

At this point, finding a base can present quite a chal- 
lenge. If your long-range sensors are damaged, you'll still 
be able to display the quadrant map, but the sectors will 
be randomly filled, making it impossible for you to tell 
which sector contains what; in my opinion, false infor- 
mation is more frustrating than no information at all. If 
you didn't memorize which sector has your home base, 
your only recourse is to conduct a costly sector-by-sector 
search, consuming large amounts of time and fuel. Try- 
ing to use damaged warp engines lands you in a random 
sector, no matter where you want to go. I find this more 
maddening than nonfunctional warp engines. 

A few relatively minor things about Project Nebula 
bother me. Its terrible sound effects grated on my nerves 
and detracted from my ability to enjoy the game. Ав soon 
as I turned off the white noise, I had a much better time. 
Another quibble concerns the strategy for winning. If 
you're cautious, it's practically impossible to lose. An in- 
exhaustible supply of bases for fuel and repair keep you 
from serious trouble, provided you memorize the loca- 
tion of your base. My last objection concerns the ending 
of the game. When you manage to eliminate every last 
Zykon, all you get is a mere congratulations. A rating 
based on the number of times you refueled combined 
with your score would be more gratifying. These prob- 
lems, however, are trivial compared to Project Nebula's 
overall enjoyability.8 


Legionnaire 


Gregg Williams 
Senior Editor 


I have always had an extreme dislike for any game that 
reminds me of a legal contract. Гуе never liked war 
games for that reason. The rules always have the length, 
clarity, conciseness, and type size of the average in- 
surance policy. I have also never been able to deal with 
war game maps (which are often the size of movie 
posters) and the number of playing pieces (anywhere 
from fifty to hundreds of units); I much prefer the 
playability of simple game mechanisms to complex ones. 
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Because of all this, Гуе never been comfortable with war 
games, even though I've spent considerable hours playing 
them. 

Avalon Hill's Legionnaire changes all that. The name 
of the game is misleading (for most people, it conjures up 
images of American Legion veterans trying to get to the 
Saturday night banquet alive) and the cover art is poor, 
but those are the only flaws in the presentation of an 
otherwise perfect solitaire game. 


Legionnaire is the most recent game by Atari's Chris 
Crawford, easily the most innovative and talented person 
working on the Atari 400/800 computer today. Though 
his previous game, Eastern Front, solves many of the 
problems of war games, it retains several features that 
don't suit me—only one scenario with over 50 pieces on 
each side, a playing time of several hours, and a complex- 
ity that intimidates rather than challenges me. (Dyed-in- 
the-wool war gamers don't have these problems with the 
game, but I'm sure many feel as I do. I'm happy to report 
that Chris is working on an enhanced version of Eastern 
Front that has, among other things, various levels of 
complexity.) : 

Legionnaire is Crawford's latest war game, and many 
of its features improve on Eastern Front. For example, 
you can play games of varying complexity and length 
(the shortest is perhaps 10 minutes), you command be- 
tween one and ten units, the computer automatically 
takes care of the enormous amount of calculation and 
record-keeping that conventional war games require, 
and—best of all—the game takes place in real time. 

In Legionnaire, you are Caesar, and you command a 
force of between one and nine Roman legions. You play 
on a scrolling topographical map several screens high and 
wide (see photo 1), and your task is to defeat two bar- 
barian tribes (played by the computer) that are challeng- 
ing your power. When the game starts, you are asked 
how many legions you want to play with. You can 
choose a force of between one and ten legions, the first of 
which represents Caesar. (Ав the number of units you 
possess increases, you receive successively weaker units; 
the game is easier with smaller forces. Choose five units 
the first time you play.) You then choose one of twelve 
barbarian infantry tribes (listed in order of increasing 
strength and skill) and one of twelve barbarian cavalry 
tribes. Because each tribe is the same size as your force, 
you are always outnumbered by two to опе. Your force 
and the two barbarian groups are placed randomly on the 
map, and the game is ready to begin. 

When you press the Start button on the Atari key- 
board, the barbarian units begin to move toward you. 
This is a very unsettling sight, especially compared with 
Eastern Front, in which you had conventional game turns 
and combat takes place only when you are ready. Not so 
in Legionnaire—the game is in real time and you have no 
time to spare. You use the joystick and a hollow-square 
cursor to give each unit up to eight orders, and each unit 
begins moving as soon as you have finished. The amount 
of time you need to execute these orders depends on the 
type of unit, its current characteristics, and the terrain; of 
course, cavalry units are faster than infantry units, but 
infantry units are stronger and harder to destroy. In 
general, units move once every 4 to 30 seconds, which 
gives you an idea of the pace of the game. The Caesar 


(1a) 


Photo la~c: Legionnaire in action. In this sequence, the cursor 
(yellow box) moves to the top edge of the screen (1a and Ib). 
When it needs to move further up, the background scrolls down 
(Ic), You can see this by noting the locations of Caesar (the 
eagle-shaped pink unit) in each photo. 
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At a Glance 


Name 
Legionnaire 


Type 
Arcade-style real-time military-strategy game 


Manufacturer 

Avalon Hill Microcomputer Games Inc. 
4517 Harford Rd. 

Baltimore, MD 21214 


Price 
$35 


Computer 
Atari 400 or 800 with cassette recorder, joysticks, and 16K bytes 
of memory 


unit is both strong and fast, but it has a special liability: if 
you lose it, you lose the game. When enemy units are ad- 
jacent and trying to occupy the same square, they begin 
to fight each other. Depending on the circumstances, a 
unit may retreat and/or lose men and swords; if it loses 
all of its swords, the unit dies and is removed from play. 

The current status of each unit is indicated by the 
number of unwounded men in that unit and a number 
that reflects their combat strength at the moment due to 
fatigue and circumstances. In addition, the behavior of 
each Roman legion and each barbarian tribe is influenced 
by its overall temperament, which is described in the 
rulebook for Legionnaire. Such subtle information is of 
interest to only the experienced Legionnaire player, but it 
can mean the difference between defeat and victory when 
you are playing against the toughest opponents. 

Of course, there is a lot of strategy to Legionnaire. 
Beginners should take the Roman troops to the top of the 
nearest hill and wait for the attack; that way the tired 
barbarians will have to walk uphill to attack rested 
Romans. You should also keep the cavalry units from be- 
ing "pinned"; they should be free to execute a flank (side) 
or rear attack. See "More Legionnaire Tactics" for more 
information; you may want to play the game for a while 
before reading this box. 


Conclusions 

Legionnaire is a wonderful game that, for me, com- 
bines the graphics and movement of arcade games with 
the depth of strategy games. It also performs the valuable 
service of making the war game accessible to people who 
don't like the complexity and tedium of paper-and-card- 
board war games. I also like the large number of grada- 
tions (in both playing time and skill level) it offers; 
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Author 
Chris Crawford 


Language 
6502 machine language 


Documentation 
А 20-page manual with game instructions, strategy, an analysis of 
Roman and barbarian units, and some relevant history 


Audlence 
Game players 


Legionnaire has 1,440 variations (10 troop sizes times 12 
cavalry opponents times 12 infantry opponents). Looking 
up combat results in a table (the procedure in most war 
games) has always struck me as a method of combat reso- 
lution that gives the players too much information on 
how combat is decided; seeing only the results of a battle, 
in real time, gives me a better simulation of war-making. 
Legionnaire has taught me more about military strategy 
and tactics than all the war games I've played to date. 

Avalon Hill should be congratulated on such a strong 
game that extends its leadership in the war-gaming field 
to the microcomputer arena. І only wish that Avalon Hill 
had given Chris Crawford more prominent credit—if 
they don't know it by now, Chris's name sells games, and 
Legionnaire is just one example why. m 


More Legionnaire Tactics 

€ One tactic for winning Legionnaire is to send one of your 
cavalry units toward the slower barbarian infantry units. If 
you are careful, you can get the infantry units to chase your 
cavalry, thus drawing them away from your main group. The 
remaining units (mostly infantry) can usually overcome the 
isolated barbarian cavalry: once that's done, use your cavalry 
to draw the barbarian infantry back to your main group. It 
will take some practice to use this tactic successfully. 

ө If you simply cant give your orders fast enough during a 
fierce battle, an undocumented feature of this game is to hit 
the Option key once (hitting it twice ends the game with your 
surrender). The game pauses (as with the Select key), but 
here you cangive your units orders. Hit theStartkey to con- 
tinue the game. This is, strictly speaking, cheating, and it | 
should be used only when necessary. However, the Huns 
(the most powerful barbarian cavalry) are impossible to 
beat, I'm told, so any method of winning is permitted here. 


Omega Race for the VIC-20 


Stanley J. Wszola 
Technical Editor 


It isn't easy converting a well-known arcade game to 
the smaller screen and coarser graphics of a micro- 
computer. Invariably, the microcomputer display doesn't 
look as nice and the game's action isn't as fast as the ar- 
cade version. So I was pleasantly surprised when I saw 
Omega Race for the first time. The version for the Com- 
modore VIC-20 is fast paced, has colorful graphics, and 
features good sound effects. 

The game is relatively unchanged from the original 
Bally Midway version. At the start you are shown the 
race course, a rectangular-shaped field with a smaller rec- 
tangle in its middle. The smaller rectangle displays the 
number of ships you have left, your current score, and 
the previous high score. Populating the larger rectangle 
are a number of space mines and android-controlled 
ships. Each ship or mine is worth a certain number of 
points (see table 1). The object of the game is to 
maneuver your ship around the large rectangle and 
destroy the various space mines and android ships in 
your path. 

The course is bounded on all sides by energy fields. If 
any ship hits the fields, it will bounce off like a billiard 
ball. The behavior of the ships can be used to your ad- 
vantage in maneuvering around the course. 

There are three varieties of android ships, each with its 
own behavior. The Death ships look and act like whirling 
dervishes as they careen around the course laying mines, 
firing wildly, and attempting to crash into your ship. 
They are the most dangerous of all because their seeming- 
ly random behavior makes them difficult to destroy. The 
Command ships, which move at a slower pace, are more 
deliberate in their firing and mine laying. They can be 
outgunned and outmaneuvered. The Droid ships are 
slower still, so they present a tempting target. 

АП the ships share one interesting characteristic: they 
can evolve into more advanced ships. A Droid ship can 
turn into a Command ship and a Command ship can 
become a Death ship. This metamorphosis usually occurs 
at the most inconvenient moment. 

All of the action on the screen is accompanied by ap- 
propriate sound effects. The sounds of laser fire, ex- 
ploding ships, and the victory fanfare at the end of a suc- 
cessful session add an interesting dimension to the game 
and reinforce its similarity to the arcade version. 


Point Value 


Object 


Photon Mine 350 
Vapor Mine 500 
Droid Ship 1000 
Command Ship 1500 
Death Ship 2500 


5000 bonus points are awarded for each Droid force you destroy. 
You receive an additional ship for each 40,000 points you score. 


Table 1: Point values for mines and android ships. 


At a Glance 


Name 
Omega Race 


Type 
One-player arcade-style game 


Manufacturer 

Commodore Business Machines Inc. 
487 Devon Park Dr. 

Wayne, PA 19087 

[215] 687-9750 


Price 
$39.95 


Format 
Plug-in ROM cartridge 


Language 
6502 assembly language 


Computer Needed 
Commodore VIC-20 with game paddle or joystick 


Documentation 
A one-page instruction sheet 


Audience 
Arcade-game players of all ages 


Game Controls 

You can control your ship by means of a game paddle 
or joystick. Using the joystick, you can fire your ship's 
engines by pushing forward. Pushing the stick right or 
left turns the ship clockwise or counterclockwise, respec- 
tively. The button will fire your laser cannon. If you use 
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BYTE GAME GRID 


Photo 1: An Omega Race game display. The game is played on 
a course bounded on all sides by energy fields. Your ship, at the 
left of the course, must destroy the Droid ships, the circular ob- 
jects, and the mines (the single and double triangles). 


Function 


F1 Starts game, joystick, 3 ships 
F2 Starts game, joystick, 5 ships 
F3 Starts game, paddle, 3 ships 
F4 Starts game, paddle, 5 ships 
Е5 Selects screen color, 8 choices 
F7 Selects ship color, 8 choices 


Table 2: Game controls. The special function keys are used 
to select the various game options. 


a paddle, continuously holding down the Fire button will 
fire your engines. Rotating the paddle turns the ship left 
or right. Tapping the Fire button fires your laser. 


The special function keys on the VIC-20 are used to 
select various game options (see table 2). You can select 
the background color, ship color, your choice of paddle 
or joystick, and the number of ships per turn. 


Game Strategy 

The fact that your ship will bounce off the energy fields 
surrounding the course can be used to your advantage. A 
good strategy is to position your ship at one end of the 
course. Point the ship straight up or down and fire your 
engines. The ship will bounce off the energy field at the 
top and bottom of the course. You can then pivot your 
ship to fire down the long axis of the course as you slowly 
drift from top to bottom. This gives you a clear shot at 
the approaching Droid ships, yet you can still duck 
around the corner of the small rectangle for cover. 

In evaluating the game, I used a number of different 
brands of joysticks and paddles. I found that the joysticks 
worked best and that the Atari type was the most respon- 
sive. That's because the game is very sensitive to user 
commands. The Atari joystick had just the right feel, 
whereas other more responsive joysticks caused over- 
control problems. 

I did develop one foolhardy method for increasing my 
score: letting the Droid ships evolve into Command 
ships, which are worth more points. However, this 
strategy could backfire because the Command ships also 
evolve into Death ships, which are much harder to hit. 

It's hard to adequately describe Omega Race in words 
alone. Essentially a visual game, it demands concentra- 
tion, fast reflexes, and a lot of body English. The use of 
the special function keys to select screen color, ship color, 
and choice of paddles or joystick is well thought out. This 
feature lets you modify the game according to your taste. 
Overall, Omega Race is a fun game that retains all the 
best characteristics of the arcade version. Bi 


Through the Trap Door 
March 1979— $35 


Breaking the Sound Barrier 
September 1977 —8$35 
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BYTE COVERS 


The prints shown at left are beautiful Collector Edition Byte Covers, 
strictly limited to 750 prints each, and signed and numbered by the 
artist, Robert Tinney. Each print is 18 in. x 22 in., and is accompanied 
by its own Certificate of Authenticity. To order, use the coupon below. 
Visa and MasterCard orders may call 1-504-272-7266. 


г----------------------- 
| Please send Through the || Visa (1 MasterCard 

| Trap Door prints ($35), Card No. 

| Breakipg the Sound Barrier Expires: 


| 
| 


(555). І have included $3 per order shipping Address: 
and handling ($8 overseas). 


(1 I have enclosed check or money order 


City: 
State: ID: | 


Robert Тїппеу Graphics . 1864 М. Pamela Dr. - Baton Rouge, LA 70815 | 
cC OEC QR REN 


X RJ | 

prints ($35), or —— sets of both prints Name: | 
| 

| 
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Complete Integrated Accounting System 
Just plug it into your ІБМ and run your business! 


INTEGRATED ACCOUNTING SYSTEM 
GENERAL LEDGER 
ACCOUNTS RECEIVABLE 


ACCOUNTS PAYABLE 
PAYROLL 
WORD PROCESSOR - Perfect Writer ™ 
SPELLING CHECKER - Perfect Speller™ 


File Management System - Perfect Filer ™ 


Electronic Spreadsheet - Perfect Calc ™ 


The best business program package on the 
market . . . providing all the software and 
storage you ever wanted. 


€ All programs self-prompting & menue driven 
e Completely integrated accounting system 


€ General Ledger includes a chart of accounts develop- 
ed by a CPA 


@ Has been in use for four years 
@ High speed operation 


ӨЛІ! software pre-installed on hard disk and ready to 
run. No more diskettes & tedious paper work 


© Self-explanatory ... easy to use 
€ All software & hardware fully guaranteed & supported 


Ж 


5 MB WINCHESTER DISK | 
plus ABOVE LISTED SOFTWARE 2 ote 4 
in ONE INTEGRATED PACKAGE bf д 10 MB Model 


© 2 Q © 500* | E | also available 
| * Auxiliary Power Booster Required $195. | A | Dealer 
| ! | Inquiries 
Invited 


The Business Manager 
1420 E. Edinger Ave., Suite 115, Santa Ana, CA 92705 
(714)836-3569 
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onte Carlo Card 


THE DISTINGUISHABLE CARD FOR THE DISCERNING USER. 
FIVE FUNCTIONS ON A SINGLE BOARD 


64K to 1 Megabyte RAM Memory 

ONE IBM Compatible Centronics Parallel Port 

ONE IBM Compatible RS-232 Serial Port 
Clock/Calendar (Perpetual Time Keeper) 

Dual-Port Joystick Interface 

Future Upgrade Option: Plug-On Direct Connect Modem 
The Clock/Calendar has full alarm features 

and 1/100th second timing. 


* 
* 
* 
* 
* 
е 

е 


The Monte Carlo Card was 

ingeniously engineered to ensure 

that the maximum possible variety of 

the most sought-after features demanded by 

PC users was amassed upon a solitary board. 
Providing users with the best value for money, 
functionality, reliability, and flexibility, were 

our primary goals, which will enshrine the Monte Carlo 
Card as the premier expansion board for any PC user. 


This card is the Ultimate 
IBM Peripheral. 
See Your Local Dealer. 


Available 


NOW 


See Your Local Dealer or Call 


I-C Magic + 


GRAPHICS SPOOLING 


• Full Color or B/W Tones 


TERMINAL 


“ HIRES and Medium Res. 
“ 4-Dot Sizes for Blow-ups 


Reproduce Graphics 
from Screen to Dot Matrix 
Printer, Full Screen or 
Sub-Section 

Rotation, Color Hue 
Selection 

Shift PrtSc Graphic 
Dumps 

Color on Prism 132/80 
Operates on 
EPSON/NEC/C-ITOH 
PRISM/OKIDATA 


Selectable buffer 
1K to 64K 
Serial or Parallel 
True Background 
spooling at your fingertips 
Save processor time 
SAVE 
MONEY 
Buffers all text 
and graphics 


RS-232 Direct or 
Modem connection 

Full terminal capability on 
a chip! Printer Hardcopy/ 
Echo 

Full input/output buffering 
Background terminal 
features 

Easy for user 
customization 


FOR YOUR IBM PC 


IBM is a registered trademark of International Business Machines. Corp. MBI and І-С-Мадіс are trademarks of Microcomputer Business Industries, Corp. 


HONE: (303) 279-8438 


ADMINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (U.S. 
T P 
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TWX: 910-934-0191 
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Software Review 


Quickcode 


Help arrives for users of dBASE II.. 


Adam B. Green 
Softwarebanc Inc. 
661 Massachusetts Áve. 
Arlington, MA 02174 


Imagine sitting in front of your computer and saying, 
"One accounts receivable program please—and hold the 
invoicing." Well, the state of the art in software hasn't 
reached quite that point yet, but a new breed of program 
generators is certainly working in that direction. One of 
these program generators is Quickcode from Fox & 
Geller, which generates programs to be used with dBASE 
IL, the popular database program from Ashton-Tate. 

Incorporating a database, query language, repart 
writer, and full programming language into one package, 
dBASE II is an application-development program. It is 
used to perform information-processing tasks ranging 
from simple mailing lists to full accounting systems. The 
dBASE II language handles most of the "dirty work" of 
programming, such as disk-file and screen-handling 
operations. But even though it simplifies the job of 
writing custom programs, you need a general knowledge 
of programming techniques and syntax to make full use 
of the package. 

Quickcode was developed to help two types of dBASE 
II users: businesspeople who lack the required program- 
ming background and consultants under pressure to pro- 
duce programs in as short a time as possible. A Quick- 
code user with little computer background can describe a 
standard application, such as an inventory system, and 
Quickcode will produce a complete set of menu-driven 


About the Author 

Adam B. Green has written a book on dBASE Il and teaches dBASE II 
classes around the country. Softwarebanc is a mail-order software com- 
pany that specializes in business software. 
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programs in the dBASE II programming language. These 
programs are clearly written, well documented, and easi- 
ly modified. More knowledgeable users can incorporate 
parts of these programs into their own applications. And 
the programs that are created do not require Quickcode 
to be present when they are running. If changes are re- 
quired, Quickcode can be used to generate slightly dif- 
ferent versions of the same programs. 

I will analyze Quickcode with three criteria in mind: 
how easy it is for the user to describe the desired applica- 
tion, the length of computer time required for programs 
to be generated, and the quality of the generated pro- 
grams. The limitations of Quickcode will also be dis- 
cussed. 


Describing the Application 

How can a computer understand your billing problems 
when the salesperson who sold it to you couldn't? The 
answer is by using a special program. Some programmers 
call this the human interface, and it can be the most 
challenging aspect of writing a program generator. 

One commonly used technique is to engage the user in 
a long, tedious series of questions and answers. Quick- 
code takes an alternate approach of letting the user fill in 
screens and, in effect, "paint a picture" of the application. 

The first step is to use the Quickcode editor, which is 
similar to a limited word processor, to create a data-entry 
form. This screen mask is used for adding, displaying, 
and editing the data in generated programs. If you don't 
find the editor powerful enough, a word processor such 
as Wordstar can be used to create the screen mask. This 


Introducing 


the world's smallest terminal 


= 


TN 


u 
the whole 
business 
world 


Take life easier. Don't get trapped with an over-priced 
hand-held computer you really can't use or read. Or a 
60-pound terminal in a briefcase that's only good for 
creating a hernia. Take hold of the entire business world 
with one hand. With the DATALINK 1000"", The world's 
smallest and least expensive telecommunications 
terminal. 

DATALINK 1000" weighs less than a pound and it's 
the portable way to tap into limitless reservoirs of 
information —no matter where you are. 

DATALINK 1000™ brings massive computer power 
as close as your nearest telephone. Just unplug the cord 
from your telephone handset and plug it into the 
DATALINK 1000“. With non-modular phones, use the 
pocket-size acoustic coupler. What could be simpler? 

Use your fully portable DATALINK 1000“ to 
transmit or receive data from your personal or busi- | 
ness computer and any one of 500 existing infor- 
mation sources (we'll even throw in two free 
hours of on-line access to the powerful 
CompuServe'" information service). 
DATALINK 1000"" is ready for action 
for stock quotes, airline schedules, 
electronic banking and mail, govern- 
ment and business reports, remote or- 
der entries, or a thousand-and-one 
other tasks. 


= - 


ты 


with built-in modem. 


ы 


Technically, DATALINK 1000" 
is a miniscule marvel. It packs a built-in modem, a phone 
jack, a choice of AC or battery operation, an easy-to-read 
16-character fluorescent display screen, a full 240- 
character memory, and keyboard selection of two differ- 
ent display speeds (110 baud for easy screen reading, and 
300 baud for output to a TV screen or high-speed printer). 


Interested Distributors, Dealers and OEMs call: (408) 945-0500 
for information on national sales, promotion, support, and 
pricing programs. Or write Axlon, Inc., 70 Daggett 
Drive, San Jose, CA 95134. For consumer 
information and ordering, call: 
800-227-6703. In Calif: 800-632-7979. 


Because computers really 
should be called. 
Not carried. 


National Distributors: • В.А. PARGH CO. Nashville, Tennessee (615) 361-3600 ° BYTE INDUSTRIES, INC. Hayward, California (415) 783-8272 * HIGH TECHNOLOGY 
Florissant, Missouri (314) 838-6502 е MARCEY INC. Van Nuys, California (213) 994-7602 е MICRO COMPUTER ELECTRONIC DIST. Reading, Pennsylvania (215) 929-9484 
* MICRO D Fountain Valley, California (714) 641-0205 е NATIONAL MICRO WHOLESALE Medford, Oregon (503) 773-1169 е PMI MICRO WHOLESALERS Fairfield, New 
Jersey (201) 227-8411 • SKU Berkeley, California (415) 848-0802 • VIDEO THEATRE Rochester, New York (716) 621-2003 
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IT'S FINALLY HAPPENED! 


TM 
cHn-ün 


MICROPROCESSOR TRAINING KIT 
WITH EPROM PROGRAMMER 


At a Glance 


Name 
Quickcode 


Type 
Program generator for the 
dBASE Il database language 


Manufacturer 
Fox & Geller 

POB 1053 
Teaneck, NJ 07666 
(201) 837-0142 


Price 
$295 


Computer System 

8080, 8085, or 280 com- 
puter with 48K bytes of 
usable RAM, a 24 by 80 
cursor-addressable terminal, 
180K bytes of disk storage, 
and the dBASE li database 
program 


Documentation 
137 pages, perfect bound 


Audience 
Users of dBASE ll who need 
to produce programs quickly 


TRAINING KIT WITH EPROM 
PROGRAMMER 
| 4; POWER SUPPLY 
PERIPHERAL CARD 
$-7 $ SK HAM CARD 
< SOUND CARD 
| PRINTER CARD 
4. 27хх TO 25xx ADAPTER 
SPEECH CARD 


At last a microprocessor package designed to gres you what you 
want most; combined power and vortatility. CAN-BO opens up a whole 
new dimension in the world of micracomputen 

Whether you are a hobbyist, teacher, student. or just plain like 
to dabble in computers, tha CAN-80 is right for you. 

But CAN-80 was also designed nih the professional in mind. 

It has a built-in EPROM programmer for 2516, 2716, 2732, 27324, 
2764-also adaptable for 25xx series. 

Speech processors are of courte builtin along with all the other 
features. | 
Oh Yes, the CAN-BO is half the price of the 50 called competition. 


ic —— | 
pL 


тт ce 


4962 El Camino Real Ste 119 Los Altos, СА. 84022 
Tel: (415) 9629265/6 
Telex: 171947 HANDWELL L TOS 


OTHERS PLUS & PLUS CO., LTD. 
3/F, 271, Roosevelt Rd., Sec. 3, Taipei, Taiwan, R.O.C. 
Cable: "SIGMALTD" Taipei 


Telex: 21140 SIGMALTD 
Tel: (02) 396-9900 (5 Lines) 


Attention Overseas Buyers Other Than іп The 0.5.4.7 
Please make direct contact with our Taiwan Offices. 
Thanks! 


and those without any pro- 
Format gramming knowledge 
5- or 8-inch floppy disk; can 
use hard disk for storage 


Operating System 
CP/M 2.2, MP/M, Turbodos 


can then be saved on a disk file in a nondocument mode 
(e.g., by using the "N" command in Wordstar), which 
can later be accessed by Quickcode to create the data- 
entry form. 

All variables that will be used in the data-entry form 
(e.g., name and address in a mailing list) are defined in a 
second Quickcode screen. In this screen, the user 
describes each variable in terms of the following at- 
tributes: type of variable, length, default value, mini- 
mum value, and maximum value. The user can designate 
an error message to be displayed if data is entered outside 
the minimum and maximum range. lt is also possible to 
specify which variables are to be kept in a dBASE II index 
file. 

A third screen is used to specify which of the 12 possi- 
ble types of programs are to be created (see table 1). The 
dBASE II language encourages the use of small, single- 
function modules, in keeping with the philosophy of 
structured programming. Quickcode follows this practice 
and creates a separate module for each major application 
function, as listed in table 1. 

These three screens allow the user with little or no pro- 
gramming experience to describe an application and ac- 
tually "see" how the finished programs will appear. The 
primary disadvantage is that Quickcode makes certain 
assumptions on several factors, such as the type of menus 
to be used and the overall structure of the application 
system. 


Generating the Code 

This is an area in which Quickcode is far superior to 
other program generators. The user simply presses the 
Escape key, and Quickcode is off and running. For exam- 
ple, if the user wants to create one of every possible type 
of module, up to 34K bytes of dBASE II programs are 
written in less than two minutes, and an empty database 
file can be created at the same time. On my double- 
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. CALL TOLL FREE 1-800-528-1054 


Special 800 System 
800 w/48K, recorder, Pac Man or 


SPECIAL OF THE MONTH 


Maxell Diskettes 514" Обесіоғсоо)..... $235 


1200:2%,.270522., t Mh Call 
800(48К).................. 5525 
MORI s e ріс ка Call 
810 Disk Огіме. ............. S440 =. — М 
850 Имегасе............... $170 D Base II . SorcimSupercac S225 5225 
410 Весогвбег................. 575 WordStar Innovative 
830Modem.......... — 5155 МайМегде Software T.l.M. 5425 
SpellStar CBasic 
E Me Y Vid i seek eae aR d FEX Visi-Calc Microsoft Basic 80 
32К Метогу................. Easywriter Il WordStar, MailMerge. 
PRINTERS Spellguard - A E Spell Checker’ 
Anadex PLEASE ADD 55 PER SOFTWARE CADER FOR SHIPPING 
Е prim I 51445 DISK DRIVES VIDEO TERMINALS 
Ё Регсот Televideo 
Ғ-10--РагаПе!............. 51350 Atari S/D 181 Огіме........... S400 Го ООО $570 
Ғ-10-бегігі............... 77221 Atari S/D 2nd Drive.......... S300 910 Plus.. 5570 
55СР5--5егіев............... 22 5 Atari D/D ist Drive........... $525 920........................ 5735 
быы арына ME баа S Atari D/D 2nd Drive.......... S330 925........................ Sate 
i 950........................ 
Daisywiter2000 w/16K.....$1000  Pana(Drivestor Apple) $275 Zenith 
Daisywriter 2000 w/48K..... $1025 Elite2.....................$360 2-0....................... 5680 
с <800 ЕйеЗ..................... 5585 nO ао асаав 5550 
©В-1-Р.....................8775 Controller (w/Driveonly).......979 COMPUTERS 
Datasouth MONITORS Altos 
DS 180................... 51175 Zenith ACS 8000-15.............. 22425 
Diablo 12" Green Screen........... 5115 series 15О................ ripe 
620 RO wo/Tractors......... S920 Amdek series 5-5П............... 2350 
630 RO wo/Tractors. . ...... 52050 уїйео300.................. 5145 Еадіе...................... 5 
630KSR wo/Tractors....... 52435 Соог!..................... S300 ET 5730 
IDS Color ll. 2222202 ка атыса 5645 ы... S470 
Microprism 480............. 5525 Color Ш.,................... 5390 МИ S730 
Epson B M C Northstar а э а coa oa: а o9 d oy « а s «ға » 9 оз b а 
"m 2" Стееп....................$8 
NECI EB Call | 3" ПІ SAGE Авуатаде................ 52800 
РС-8023А.................. 5465 Comex . Advantage w/5MB....... d. $3900 
ЗЮ 51375 13" Color Composite. . ...... $290 ао 000 "2925 
TIO 2050 NEG ИОВ м MBC-1000 w/WordStar, CalcStar 
JUR. a кайлык кок cn 52425 реа $155 а Call 
Okidata ЈВ 1260.................... 5115 И Мааа Call 
All models .................. Cal из! e ie enn tes. eet кай Call 
0" Атбег................... 8136 Televiieo Systems 
ОМР-85.................... S410 12"Атбег.................. 5150 Шы Ко eet 
Smith-Corona MODEMS TS-802H и ме неа 5 
ТР-1....................... S650 Zenith 
Star Micronics Hayes Smartmodem. .......... 5210 га До ——— —À Call 
DP-8480S.................. $300 Novation Уа ||| © PPP Call 
DP-8480P.................. $295 ey EET. 5140 COMMODORE 
Gemini-10 ыы A irs кж лала ы TI adis og Call D-CAT оао эз з зз Cos а + o» so е 5155 64 Call 
Tally Signalman an а ласа hy о ето me ela a> Bo a ae wee 
1805/1802................ 51455 Mark l бы рен калаа ор 585 
MT 1601 w/tractors ........ ‚ S630 
МТ 160L w/tractors........ 5725 
МЕО ое е ной Call теа 
Texas Instruments COMPUTER : 
810 Васіс................ 51260 2222 E. Indian School Rd. 


Prices & availability subject to change without notice. 


WAREHOUSE 


Order Line: 1-800-528-1054 


Phoenix. Arizona 85016 


Other Information: 602-954-6109 


Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Prices reflect 3% to 5% cash discount.Product shipped in factory cartons with manufacturers warranty, Please add $8.00 per order for shipping. 


Send cashier's check or money order ..all other checks will delay shipping two weeks. 
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Systems Strategies/Communications Division 
Specialists in Data Communications Software 


225 West 34th Street 
New York, New York 10001 
(212) 279-8400 


Custom software to allow your product to 
interface networks and emulate other vendors 
equipment 

SNA, X.25, BSC software to communications 
compatible product developers for a more 
timely and cost effective entry into the 
marketplace 


Softwarethat is utilized by computer and 
terminal manufacturers. Target processors 
have included Zilog Z-80, Z-8000, Intel 8086 


Close contact with your engineers to adapt our 
software to your hardware 


Software in 'C', Pascal and Assembler 
Microcomputer systems development 


TI ҮҮ em itn NE, 


d eu Y 
й 


А Complete Winchester/Floppy Disk System. 


* Disk controller with 4 ports; supports wide ronge of drives; 5'A* 
and 8’drives can be on same cable. 

* 780 CPU includes 4MHz, 64KRAM, 2 serial МО, 1 parallel, СТС. 

* Supports 10МВ streaming tape. CP/M® and BIOS included. 


* Package price: $1,195.00. 
May be purchosed separately, Disk and streaming drives available. 


SIGEN tion 


1800 Wyatt Dr., 46, Santa Clara, СА 95054 
Contact: Allen Hauptman, 408 / 988-2527 


CP/M is a trademork of Digital Research. 
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Programs: 


Add records toa data file 

Main menu program for entire system 

Edit an existing record 

Store default values into data-entry variables 

Search for a record by index value 

Create index files for the database 

Format information for the data-entry screen 

Print mailing labels from the data file 

Format information for printing a single data record 

Run reports created with dBASE II report writer 

Perform validation of data entered in ADD 

Transfer dBASE П data into Wordstar/Mailmerge 
format 


Data Files: 


DBF Database file for storing information 
NDX Index file for rapid retrieval and organizing data 


Table 1: А list of the various types of program modules that 
сап be generated by Quickcode in the dBASE П program- 
ming language. 


density 8-inch floppy disks, the generation step is actual- 
ly performed in less time than it takes the CP/M utility 
program PIP to copy the same amount of code from one 
disk to another. Of course, this time might vary depend- 
ing on the hardware used. 

The speed of Quickcode should have a noticeable effect 
on the entire program-development process. The cycle of 
writing, testing, and modifying programs becomes a mat- 
ter of hours rather than days. If you don't like a par- 
ticular screen—or want to add another variable—simply 
start up Quickcode, and within minutes a new version of 
the system is created. 


The Quality of the Programs 

While program quality is often a matter of personal 
taste, some objective measurements are available. The 
factors considered in this review are modularity, stan- 
dard use of variable names, internal documentation, and 
performance. 

Because Quickcode writes all its code as small 
modules, the user can maintain control over the finished 
product by specifying which of these "building blocks" 
should be created. А nonprogrammer could generate a 
set of modules for a completely menu-driven application 
system, while a consultant might prefer to generate only 
a few functions and manually code the rest. To encourage 
the latter practice among professional programmers, Fox 
& Geller does not require any licensing fee for resale of its 
generated code. 

To ensure compatibility among all these modules, 
Quickcode uses standard naming conventions for its vari- 
ables. This allows modules created for separate applica- 
tions to be "hooked" together. For example, an inventory 
system might be added to an accounts receivable system 
created several months before. Use of standard naming 
conventions also simplifies the task of integrating Quick- 


code modules with handwritten code. 

The task of including internal documentation in pro- 
grams is the bane of all programmers. This mechanical 
task has now been taken over by Quickcode. The pro- 
grams it writes all contain detailed comments in English, 
which not only eases the job of modifying the generated 
code, but also assists the less-experienced user in learning 
the dBASE II language. 

Evaluating the performance of any written material 
often becomes the personal judgment of an individual's 
style. Two conflicting styles of programming are in com- 
mon practice. One style involves the use of all possible 
tricks and shortcuts in a language in order to optimize the 
speed of the running programs. Advocates of this method 
(often C and FORTH programmers) call it tight program- 
ming. Critics often refer to it as write-only code, because 
of the difficulty in reading it at a later date. Quickcode 
takes the opposite approach and generates clean, stan- 
dard code. The resulting programs could run faster if 
shortcuts were taken, and some programmers might 
prefer to modify the code to take advantage of a personal 
speedup technique. I prefer a slow program that I can 
later enhance, instead of a fast but cryptic mess. 

One area of performance where Quickcode clearly 
shines is in the elimination of programming bugs. А great 
deal of programming time is usually spent tracking down 
and removing these pesky critters. Because the code is be- 
ing generated from prewritten text stored within the 
Quickcode program, syntax errors and improper use of 
commands are eliminated. 

Overall, I would say that the quality of the programs 
produced by Quickcode is equal to that of a very 
methodical programmer with more than one year's ex- 
perience with dBASE II. 


Documentation 

The 130-page manual that accompanies Quickcode is 
fairly easy to follow. A preliminary tutorial section is 
designed for overly anxious users who need their applica- 
tions finished two weeks before buying the product. This 
is followed by detailed instructions on each section of the 
program. 

Although there is a table of contents, the manual lacks 
an index. I hope that Fox & Geller finds the time to add 
one, even though it might seem to fly in the face of tradi- 
tion. 

The manual also needs more detailed application ex- 
amples. Although the basic operation of Quickcode is 
clearly described, a sample inventory or accounts pay- 
able system would be helpful. 


Limitations 

While I am obviously pleased with most aspects of 
Quickcode, it has some limitations that should be made 
clear. A major weakness is the inability to create pro- 
grams that access more than one data file. Also, some Fox 
& Geller advertisements claim that a complete accounting 
system could be "knocked out in a weekend." Typically, 
accounting systems consist of several modules that share 


data files. For example, a receivable module must be able 
to access the files of an inventory module. And although 
adequate inventory and receivable systems could be writ- 
ten with Quickcode, the necessary integration of the two 
systems would require a fair amount of programming 
knowledge. The other major weakness is the lack of any 
sophisticated report-writing facilities. I hope that Fox & 
Geller will be able to address these limitations in a later 
version. 


Conclusions 

Quickcode is a well-written, easy-to-use program 
generator for the dBASE II programming language, 
which allows the user to describe an application by sim- 
ply filling in screens. 

A large amount of code (more than 30K bytes) can be 
generated in less than two minutes. The code produced is 
modular, easily modified, and runs at an acceptable 
speed. 

The manual included with the program is clearly writ- 
ten, but lacks an index and sufficient application ex- 
amples. The limitations of Quickcode include the inabili- 
ty to access more than one data file and a weakness in the 
report-writing functions. 

The major audiences for Quickcode are dBASE II users 
with little programming background and programmers 
who need to produce large amounts of standard code 
quickly.m 
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A Faster Binary Search 


An important technique results in faster-running applications 
programs and shorter response times. 


Most applications of computer pro- 
cessing involve searching data tables 
of one form or another. The process 
is used in compilers, language inter- 
preters, command processors, assem- 
blers, database processors, and word 
processors. The regularity with which 
table searching is used makes the 
choice of searching techniques vital. 
A reduction in search time usually 
results in faster-running applications 
programs and shorter response times. 


Dr. L. E. Larson 
General Technology Division 
IBM Corporation 
Endicott, NY 13760 


Although many techniques exist 
for searching tables in storage and on 
external media, the three principal 
ones are linear, series, and binary. 
The linear search examines each item, 
starting with the first, and proceeds 
sequentially. The series search, based 
on a mathematical series such as the 
power series or the Fibonacci series, 
works by subdividing the table of 
data in accordance with successive 
smaller numbers in the series. The 


Glossary 


Field: a part of a record that holds a 
particular kind of data, Examples: 
name field, telephone number field, 
social-security number field, and zip 
code field. 

Hash duplication: the replacement of 
more than one unique original key by 
the same key after hashing. Example: 
in hashing by division, two different 
numbers divided by the same divisor 
may yield different quotients but the 
same remainder, hence the same key. 

Hashing: transforming a key field inta 
a more compact and more easily manip- 
ulated form to increase the speed of 
sorting or searching. Example: if the 
social-security number is the original 
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key field, a new key might be calcu- 
lated by dividing the social-security 
number in each record by 10,000 and 
using the remainder as the new key. 
Key: the field of a record that is com- 
pared to a test value in order to identi- 
fv or locate a record. Example: if 
records are searched for a name, the 
name field is the key. 

Record: a group of related data items 
that is treated as a unit; when there is 
more than one record, each record 
contains the same type of Kem at corre- 
sponding positions. Example: a record 
might contain someone's name, tele- 
phone number, social-security num- 
ber, and zip code. 


binary search divides the table of data 
into two parts, rejecting one part and 
repeating the process on the other 
part until the item in question is 
found. ("Hashing" can be used to 
search by address calculation, but it 
sometimes yields the same key for 
more than one different field, which 
often reduces it to one of the three 
principal techniques.) 

A discussion of a method of en- 
hancing the binary search would not 
be complete without some back- 
ground on the binary search itself. 
The binary search is appropriate for 
tables whose entries are in some 
order. Based on the concept of divid- 
ing a large problem into smaller 
parts, this technique involves divid- 
ing a list into two parts of equal size. 
None of the entries in one part meets 
the search criteria value (low), while 
an entry in the other part does meet 
that value (not low). The binary 
search divides the not-low part again, 
and the process of division continues 
until only one entry remains. The re- 
maining entry, of course, matches the 
search item. 


Usually, the midpoint of a table is 
computed by dividing the sum of the 
left and right indexes by two. Initial- 
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п storage because we have 
proved its reliability and 

its advantages. Тһе new 
removable cartridge gives 
you unlimited memory at a 
lower price tag than the basic 
Winchester at comparable 
speed. 

51795 Бл ден & cortile 
AVAILABLE NOW AI YOUR TECMAR DEALER 


controller & carlridige 


TECMAR COMPATIBILITY, VERSATILITY, 
RELIABILITY, AFFORDABILITY, 
RESPONDABILITY 

The first and only complete line of tully 
compatible expansion options for IRM 
PCs, including overy type of disk drive 


NEW SHARED WINCHESTER PC-MATE'"' 
Our héw GT subsystem upgrades out 
original with 3 times fasler speed, sharing 
for up fo 4 IBM PCs Controller Board 
available for upgrade on trade in. 


PC-MATE''* FLOPPY 

CGonttoller Board will handle 857)” and 8' 
disks. Winchoeslers can bo installed in our 
floppy subsystem cabinet 


ÁO 
ИХ /\ 


Figure 1: А search tree representing the 
binary-search process. The search begins 
at the top with the root node and proceeds 
down the tree to the leaf or terminal 
nodes. This process continues until the 
search argument is found or the table is 
exhausted. 


ly, the left and right indexes are the 
two extremes of the table. Comparing 
the search argument to the table entry 
at the midpoint determines whether 
the right or left index is replaced. The 
process continues until the matching 
entry is found or the table has been 
reduced to an empty state. 

In the quest for enhancement, 
many different techniques exist for 
analyzing the process time of an 
algorithm. In searching, for example, 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


the usual technique is to examine the 
number of comparisons required to 
locate an item in a table. Because my 
enhancement of the binary-search 
algorithm involves moving a portion 
of the midpoint-calculation code after 
a comparison is made, the analysis 
that I will presentfocuses on the num- 
ber of comparisons and the number 
of required iterations of the midpoint- 
calculation code. 

The binary-search process I devised 
is a traversal of an implicitly defined 
binary-search tree that is a complete 
binary tree as well. Like all traversals, 
it begins with the root node and pro- 
ceeds down the tree to the leaf or ter- 
minal node. Figure 1 shows a repre- 
sentation of the search process as a 
search tree. 

Іп the binary-search process, if it 
takes one unit of time to locate the 
third element in a table of seven 
entries, then the computation time 
necessary to locate the third entry 
does not double until the table is ex- 
panded to 31 entries. In other words, 
the binary search resembles a loga- 


22511 Katy Freeway 
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rithmic pattern despite the use of the 
division process. It is this logarithmic 
performance that has led to the false 
conclusion that little can be done to 
improve the binary search. 

A long-standing rule of thumb 
about random access to data files is 
that 80 percent of the activity is con- 
cerned with only 20 percent of the 
file. The implication is that after a 
data argument has been seen, the 
probability of seeing it on the next re- 
quest is 3.25 times that for the total 
random case. 

Files and tables share an important 
characteristic: both can be viewed as 
linear-ordered representations of the 
records to be inspected and retrieved. 
Extending the 80/20 rule to tables, 
then, suggests a means for improving 
the performance of a binary search. 


Analysis of Enhancement 

Figure 2 shows the implicit tree 
used for the enhanced-search process. 
In this example, a prior search re- 
turned the eighth entry of the table (P 


represents the node returned by a 
Text continued on page 268 
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You can get the most out of your Apple” Ш 
with office automation software from Quark. In 
fact, our integrated line of technically advanced 
products can dramatically increase your system's 
capabilities. 


And all Quark programs combine this leading- 
edge technology with a singular innovation: sim- 
plicity of operation. Because we think software 
should present challenges to the developer, 

not to the user. 


This approach to product design is clearly 
evident in our Word Juggler"" word processor. 
And since you can enhance Word Juggler with 
special accessory programs, you'll have ample 
opportunities to discover that productivity is 
not merely a cliche. 
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Just add our Lexicheck'" spelling checker, for 
instance. Or our new Terminus'" communica- 
tions program; ideal for interfacing Apple Ills. 
And perfect for electronic mail applications. 


Your dealer is waiting to give you a compre- 
hensive demonstration of our complete word 
processing system. Plus other Quark products, 
too, such as our Catalyst™ hard disk boot, 
Discourse'" software spooler, and 
more. See him today. You'll 
quickly find that Quark really 
does turn your Apple Ill into an 
orchard. So all you'll have to do 
is shake the trees. 
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INTRODUCING 1-2-3 
IT'LL HAVE YOUR 
- [BM/PC 
JUMPING THROUGH 
HOOPS, 


Meet 1-2-3 - the remarkable new software 
package that puts more raw power at your finger- 
tips than anything yet created for the IBM PC. 1-2-3 
actually combines information management, 
spreadsheet, and graphing in one program that can 
perform all three functions interchangeably and 
instantly at the touch of a key. Thats power. 

To explain: since 1-2-3s information manage- 
ment, spreadsheet and graphing functions reside 
in memory simultaneously, you can go n 
retrieval to spreadsheet calculation U^ 


on a limitless variety of topics and extract all 

ог pieces of it for instant spreadsheet analysis. 
Unheard of before. Specific 1-2-3 information man- 
agement features include sorting with primary and 
secondary keys. Retrieval using up to 22 criteria. 
1-2-3 performs statistical functions such as mean, 
count, standard deviation and variance. It can pro- 
duce histograms on part or all of the data base. 
1-2-3 also allows for the maintenance of multiple 
data bases and multiple criteria. 


The graphing function. 
graphing MN O ы 1-2-3's ee oe graphing commands 
just by pressing a + enable you to create 
few keys. So : L М (т (5 ENT nolo Of up to six vari- 
now you can SHEE ]; ables using information 
experiment qu GRAP already on the spread- 
and recalcu- (бөл as) sheet. And have it on 
late and look NL. screen in less than two 
at өтін іп ап pO—^— 2 PE Once you've 
en ys — 9 = made a graph, three keystrokes 
ways. As fast aS your _ f display it in a different 
mine can think up new possi- 2; AO 7—7 5 S zu 


——M— 
bilities. Theres по lag between 1/77 
you and the computer And that's (WA 129 
a new kind of power — power 
that's greater than the sum of its 
programs. 


The spreadsheet function. 

If 1-2-3 were just a spread- 
sheet, you'd want it because it has 
the largest workspace on the mar- 
ket (2048 rows by 256 columns). 
To give you a quick idea of 1-2-3's 
spreadsheet capabilities: VisiCalc's 
spreadsheet for the IBM PC offers 15 arithmetic, 
logical and relational operators, 28 functions and 
32 spreadsheet-related commands. 1-2-3 has 15 
operators, 41 functions and 66 commands. And if 
you include data base and graphing commands, it 
actually has 110! 

In addition, 1-2-3 is up to 50 times as fast as es- 
tablished spreadsheets. With all the features you've 
ever seen on spreadsheets. 1-2-3 also gives you the 
capability to develop customized applications 
(with 26 macro keys) and lets you perform repeti- 
tive tasks automatically with one keystroke. If 1-2-3 
were just a spreadsheet, it would be a very power- 
ful tool. But its much, much more. 


The information management function. 

Add to 1-2-35 spreadsheet a selective informa- 
tion management function, and the power curve 
rises at an awesome rate. Particularly since 1-2-35 
information management capability reads files 
from other programs such as WordStar, VisiCalc 
and dBase II. So you can accumulate information 


form. If data on the spreadsheet 
changes, you can display a revised 
graph with one keystroke. This 
instant relationship of one 
format to another opens up a 
whole new application area. 
For the first time graphics can 
be used as a "what if" 
thinking tool! 
To fully understand just 
how much power 1-2-3 


) ee adds to the personal com- 
T - 


Spreadsheet, graphing, puter you ‘Il want to go to 


information management all-in-one. you Г nearby 1-2- 4 dealer for 


a full demonstration. For his name and address (and 
more information if you want it) call 1-800-343-5414. 


N 


(C Lotus Development Corporation; 
Cambridge, MA 02138, (617) 492-7171. 
All rights reserved. 


WordsStar is a registered trademark of MicroPro Inc. 
VisiCalc is a registered trademark of VisiCorp. 
dBase 11 is a registered trademark of Asbton-Tate. 
1-2-3 and Lotus are trademarks of Lotus 
Development Corporation. 
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Figure 2: A search tree for the enhanced 
binary search representing a table of 11 
elements. A prior search returned the ele- 
ment shown as node P. The subtrees 
branching down from P represent the 
search paths to be followed after compar- 
ing the search argument with P. Although 
the complete search tree extends to a 
depth of 4, the enhanced binary search 
has two trees to consider: the tree shown 
on the left has a depth of 3, and the one on 
the right has a depth of 2. The reduction 
in depth indicates a reduction in the 
number of iterations required by the 
search. 


1 (1) 


2(3) 2(5) 


3 (8) 3 (11) 3(14) 3 (17) 
Figure 3: A search tree showing the ac- 
cumulated weight of iterations required to 
inspect every element in a binary search of 
seven elements. Numbers preceding 
parentheses identify the depth; numbers 
within parentheses show the cumulative 
inspections. If each of the seven elements 
is equally likely to match the search argu- 
ment, the binary search would require an 
average of 2.43 inspections to find the 
match. 


prior search). The subtrees to either 
side represent the search path used as 
a result of the first comparison. Al- 
though the table's 11 elements require 
a complete binary-search tree to a 
depth of 4, the enhanced search has 
two trees to consider, one to a depth 
of 2 and the other to a depth of 3. The 
resulting change in depth of the 
search tree translates to a reduction in 
the number of iterations required by 
the search. 

Figure 3 illustrates the depth of 
each node in a full binary-search tree 


268 . March 1983 © BYTE Publications Inc 


Comparisons 


by 
Element 
1 2 3 4 
Case1 1 3 2 3 
Case2 2 1 2 3 
Case3 2 3 1 2 
Case4 3 2 3 1 


Iterations 
by 
Element 
1 2 3 4 
Case1 O 2 1 2 
Case2 1 0 1 2 
Case3 1 2 0 1 
Case4 2 1 2 0 


Table 1: The number of possible comparisons апа possible required iterations of the 
midpoint-calculation code f or an enhanced binary search of a table of four elements. 


Table 
Entry 


Subtables 
Left 


1 
2 
3 
4 
5 
6 
7 
8 


Right 


7 


Subtable Weight 
Left Right 


Table 2: A summary of the possible cases for an enhanced binary search of a table of 
eight elements. Assuming that the entry in the left-hand column matches the search 
argument, the next two columns indicate the number of subtables to the left and 
right of the entry. The two right-hand columns show the subtable weights, which 
reflect the number of iterations necessary to find the search argument in each case. 


and the total number of accesses re- 
quired to inspect every node in the 
tree. А binary search of a table of 
seven elements would require an 
average of 2.43 (17/7) accesses if the 
likelihood for all cases were equal. 

Table 1 illustrates all of the possible 
cases for a table of four elements. The 
left half of the table shows the num- 
ber of comparisons required for each 
element in each configuration. The 
right half of the table shows the num- 
ber of iterations through the mid- 
point-calculation code if the com- 
parison is moved to the beginning of 
the loop and the previous search in- 
formation is used. The average num- 
ber of comparisons in the example 
shown is 2.13 (34/16), but the num- 
ber of iterations is 1.13 (18/16). 
Traditional implementations would 
have required 2.00 iterations of the 
comparison code and the midpoint- 
calculation code. 

Table 2 summarizes “the possible 
cases for a table of eight elements and 
the number of table interrogations re- 


quired to inspect every entry in every 
subtable for every case. The subtable 
"weights" reflect the number of itera- 
tions required in each case. If the 
weights are added and the equal-like- 
lihood assumption is applied, the 
result is an average of 2.84 table ac- 
cesses and 1.84 iterations. 

For a full binary tree of depth D, 
there are 2?" nodes at that depth. In 
general, at depth K there аге 2'^" 
nodes at the level of K in the tree. 
When the tree is full (meaning all 
nodes are present at a level), the 
average number of comparisons (C) 
to locate a node, assuming equal like- 
lihood, is the sum of the levels for 
each node divided by the number of 
nodes. Thus 


To extend to the case for the com- 
plete, but not full, binary tree, the 
average becomes 

C= Y IR IERD 91) 
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LJ 
* 


List 
249.00 


2 Serial Port4- 2 Paraltet 
СРМ 22 150.00 
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Signaiman Modem МК | 99.00 
Mark Vil (Auto Answer/Dial} 


159.00 


ei tv Ld 
Flug ypographica 
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errors. This ad — all prtvibus ads 
Prices subject to г 


лде without notice. 


*Calilarnia residents add 87/:% sales tax. 


APPLE PERSONAL / IM Сл 
COMPUTER РАСКАНО 
PERIPHERALS AND SOFTWARE PERSONAL HANDHELD CALCULATORS PRINTERS 
HARDWARE MSL Price COMPUTER Hs саар dos n | 
Videx Combo Package 375.00 259.00 - im-Line Prog Scientific | ! 3 
Videx Videoterm Card 4500 23900 ||| PERIPHERALS & SOFTWARE HP-IIC Slim Line Adv Prog Sci 10000 и РИУ, ^ adi - 
Мех Keyboard Enhancer II 14900 115.00 Our HP-12C Stim-Line Adv Finan Prog 150.00 Epson МХ ОЕ үле "To 14500 = 
Microsoft Sottcard with CP/M 345.00 235.00 HARDWARE MSL Price НР-156 Slim-Line Advanced Epson MX-100 Type 111* 995.00 РӘ 
Microsoft Premium Pak 595.00 499.00 QUADRAM Quadboard. 4 tunction brd Programmable Scientific *wipraphics m 
Microsoft 16K Card 9995 72.50 with 64 K 59500 489.00 wiMalrices _ тал 13500 OKIOATA M 
РСР Appl | - Card {4 MHZ version) 445.00 339.00 with 256 K 995.00 699.00 НР-166 Shm-Line Prog for Digital Okidata 82A witractor 80 col 549.00 T 
PCP Appi |- Card 46 MHZ version) 595.00 449.00 Quad Color || Electronics and Comput Science 150.00 Okidata 83A Witraclor 132 col "m, 
Corvus Winchester 5МВ 2.495 00 1,949.00 With 640x240 Resolution 575.00 439.00 HP-41CV Handheld Comp Okidata 84Р 132 col. serial 95. : 
Corvus Winchester 10MB 3.495.00 2,849.00 Quad Color Ш with 5X Memory ... 2/500 Okidata 845 132 col. parallel 1495.00 т 
Corvus Winchester 20MB 4495.00 3,699.00 With 640x400 Resolution 850.00 669.00 HP-97 Desktop Fully Prog Print 750.00 C. ITOH = 
Saturn Systems 32K 249.00 165.00 PrinterCard wicable (parallel) 15900 109.00 Card Reader tor 41CVIC 215.00 C. itoh F 1040 cpsiparalle) 1795.00 m 
Saturn Systems 64K 42500 312.00 PrinterCard wicable (serial) 179.00 139.00 Printer tor 41CVIC 385.00 С. Itoh F 10 40 cps (seria) 1895.00 E: 
Saturn Systems 128K 59900 452.00 Davong Hard Disks Optical Wand For 41 СМ/С 125.00 C. Itoh Prowriter (parallel) 695.00 [e 
Hays Micromodem | 37900 285.00 ZZ Quad Ram Equals C. Itoh Prowsiter (serial) 749.00 x 
Hays Smartmodem 279.00 225.00 4 Mem. Mods 35.00 SMITH CORONA m 
Kensington System Saver 9000 68.00 - TP-1 Letter Quality 895.00 ж 
Mt R i adulator aw ат жүрү“ T Tractors 150.00 - 
M & R Super Fan ү | Ork [бу Infocom ) : 

> ДА 175.00 135,00 Zork l| by Intocom 39.95 2850 STAR MI MICRONIC 

«- ) | Gemin 495.00 

< ШҮ 253.00 29500 ||| Snooper osos fl by Srinnaber М р бт” 

1crobuffer | у | i 

с Practical Peripherals Snooper Troops #2 by Spinnaker 44.95 33.50 "TATITITI MODEMS | 

ск l ; TOE 

һы Microbulfer || 32K 29900 239.00 Deadline by Intocom 49.95 37.50 "s. чай . 

= | Prometheus Versa Card 19900 149.00 Fig Simulator by Microsett 4935 2% Е Aei (1955 

в SVA Disk 2+2 Controller 0550 395.00 335.00 larcross by tnfocom | ; ) 
SVADisk2--2Controler 0500 59500 48900 ||| Story Machine by Spinnarer 3495 2650 ||| 58-100 PRODUCTS Dor 199.00 
SVA App-L-Cache 256 К Memory 1.200.00 1,049.00 The Home Accountant ALL BOARDS ASSEMBLED & TESTED! Auto Cat 249.00 
TG Joystick 5995 42.00 by Continental 150.00 111.00 212 Auto Cat 695.00 
TG Select-A-Port 5995 42.00 VisiCalc by VisiCorp 250.00 18900 Super Mike 14,35 | 
Wesper Micro Wizard 80 249.00 179.00 Wordstarby Micropro 415.00 359.00 CALIFORNIA Apple Cat 1) 389.00 | 
Wesper Micro BPO 16K 179.00 13900 TheTax Manager by Microlab 25000 189.00 COMPUTER SYSTEMS MSL 212 Apple Cat 725.00 | 
Wesper Micro BPO 32K 21900 159.00 Visitile by VisiCarp 300.00 229.00 2-80CPU 325.00 HAYS NICROCONPUTER PRODUCTS 
Wesper Micro SOB 16K 24900 189.00 Supercalc by Sorcim 29500 229.00 Disk Controlier/CPM 2.2 425.00 Hays Stack Smartmodem 289.00 
Wesper Micro SOB 32K 27900 229.00 dBase Il by Ashton Tate 700.00 489.00 64K Static RAM (200 ns) 750.00 Smart Modem 1200 633.00 
BMC 1401 wiRGB Interface 595.00 Р Personal Investor by PBL 145.00 | Mainframe 110/60 HZ Micromodem 100 399.00 
ALS? Card wiCPM tor Applelt 34900 or 220У/50Н2 ANCHOR AUTOMATION 


КОА: в — . 38VMIJOS TVNOSH3d + Хау 


СЕМТРОМІС = NEC = HAZELTINE е“ AMPEX 


bist Е E Mg Grn. Phs EO 1200 SU 213.00 OUTSIDE СА MAL TOLL FREE 1 (800) 423-5886 IN C A 1213) 996-2252 ** Add 3% Shipping & Handling — Add 3% 
Snooper Troops #1 by Spinnaker 44 95 JB 12" Green 249.00 Name (Please print) surcharge for credit card s. Order cannot be 
Deadline by Intocom 49.95 JC 12” Color 495.00 Address m shipped unless accompanied by payment, 
Apple Panie by Broderband 29.95 d Т a | City State C Ap Е tjm EPA handling and tax where 
Master Type by Lightnin 39.95 4212" Green | f | ішсін ) 
Typing ти I by Microsott 24.95 PI-3 12" Amber 28900 185.00 | =. wane Мене Dest 4. Pace Таш TOTAL ORDER $ mE 
ry Machine by Spinnaker AMDEK Таз F APPL САВЕ" 
Story Machine by Spinnake 34.95 . " 
The Home Accountant 300 12" Green 195 00 ; SHORING А нан i 
: Color | 395 00 | TOTAL ENCLOSED § 
by Continental 74.95 Color ll RGB High 39500 ЕЖ o 
PFS: Fite by Software Publishing 175.00 ELECTROHOME nda i EIU > 
VisiCalc by VisiCorp 250.00 ECM-1302-1 13" RGB Hires 595.00 Certilied Check or М.О. — Allow 2 weeks clearance lor VISA co "п 
PFS: Report by Sottware Publishing 95 00 ECM-1302-2 13" RGB Hires 395.00 Bank Wire Transfer personal check | Im J ғ” 
Screenwriter || by Sierra Оп Line 12995 | CREDIT CARD # o 


BMC * 


MAXELU* DYSAN * EPSON = CCS * SHARP в CASIO * НР ® VERBATIM * MEMOREX E SOROC * CORVUS » 


270 BYTE March 1983 


Color Boardior Appleit 


249 00 


Е:р Dare 


5 Iati te 


PERSONAL SOFTWARE 


“СС5 


Circle 270 on inquiry card. 


where N is the number of nodes in the 
tree satisfying the relation 


М = 2? + R-1 


The solution for the general case be- 
comes 


C = (D-1)Q^)-RO- 1) 
N 


Although the formulas imply a 
method to calculate the average num- 
ber of comparisons as a function of N 
by solving for D and К, the round-off 
errors in the calculations of 
LOG(2,N) produce incorrect results. 
Thus the best way to calculate the 
average number of comparisons is 
through an iterative process that 
determines the depth of the complete 
tree and adds the remaining weights. 

When information from a prior 
search is available, you compute the 
average number of comparisons by 
examining each possible case, com- 
puting the sum, and dividing by the 
number of cases. Because the table 
has N elements, the number of cases 
is N. For each case in which the equal- 
likelihood assumption applies, there 
is a probability that the argument is 
equal to a prior argument (1/N) and 
not equal ((N—1)/N). Because the 
subtable weights represent the num- 
ber of comparisons for the nodes in 
the subtables, you can simply divide 
the sum by the number of cases 
(N — 1). If K is set to 


N-1 


К = » subtable weight, 


the result after simplification is 


The number of iterations of the mid- 
point-calculation code is 


The above derivations apply to the 
case of equal likelihood; however, it 
is possible to have the case of never- 
equal likelihood. Changing the prob- 
abilities for the never-equal case pro- 
duces 


T m 
N(N —1) 


Смеукк = 


The number of iterations of the mid- 
point-calculation code is 


—_2K__ 
ММ —1) 


A general formula relating the prob- 
ability of a match with a prior search 
argument (M) and the size of the table 
(N) is 


I NEVER — 


2K(1—M) 
N(N —1) 


С=1+ 


and the number of iterations becomes 


2К(1-М) 
М(М--1) 


[= 


The possibility of the 80/20 rule 
applying in an example requires that 
we compute the probability of the oc- 


currence of a duplicate argument. 
The rule divides the members of the 
table into two sets: high activity (H) 
and low activity (L). A duplicate oc- 
currence can exist only if the prior 
and current arguments are members 
of the same set. If X represents the 
prior argument and Y the current 
argument, the probability of duplica- 
tion can be computed by 


Р(Х = Y) зА eB eC e+ Dek oF 
where 
А =Р(Х = Ү|Х,Ү in H)=1/(0.2N) 
В= Р(Х іп Н) =0.8 
C=P(Y іп Н) 20.8 


D=P(X=Y|X,Y in L)= 1/(0.8N) 
E=P(X in L)=0.2 


and 
F=P(Y in L)=0.2 
The resulting simplifications produce 
P(X = Y) =3.25/N 
and 
Р(Х = Y) = (N—3.25/ N 
Thus 


= 2K(N — 3.25) 
Cruze = 1 + 
ULE N*(N—1) 


As before, the number of iterations of 
the midpoint-calculation code is 
- 2K(N—3.25) 
N'(N —1) 
The results of these equations are 


shown in table 3, which compares a 
pure binary search for tables of dif- 
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This is a powerful macro assembler. screen oriented editor and machine language 
monitor. It features local labels. conditional assembly. printer formatting and cross 
reference listings. Assemble multiple files. Program comes on Radio Shack 
compatible disk with extensive documentation. Price: $99.95 


MICROTEXT COMMUNICATIONS 
Make your computer an intelligent printing terminal with off-line storage! Use 
Microtext for timesharing interactions, printing what is received as it is received 
and saving text to cassette, and more! Price: $59.95 


PIBOC PARALLEL PRINTER INTERFACE 
Use a parallel printer with your Color Computer! Serial-Parallel converter plugs into 
the serial port and allows use of Centronics-compatible printers. You supply the 
printer cable. Price: $69.95 


THe MICHU WORKS CULUH FUHIH 
Color Forth is easier to learn than assembiy language. executes in less time than 
Basic and is faster to program in than Basic. Rompack comes with 112-page 
manual containing glossary of system-specilic words, full standard FIG glossary 
and complete source. A fascinating fanguage designed for the Color Computer! 
Price: $109.95 


SDS-BOC SOFTWARE DEVELOPMENT SYSTEM 
SDS-80C is a Rompack containing a complete editor. assembler and monitor. It 
allows the user to write. assemble and debug assembly language programs with 
no reloading, object patching or other hassles. Supports full 6809 instruction set. 
Price: $89.95 


80C DISASSEMBLER 


Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM. Documentation includes useful ROM entry points. complete 
memory map. 1/0 hardware details and more. Cassette requires 16K system. 
Price: $49.95 


GAMES: Star Blaster ж Pac Attack ж Berserk ж Cave Hunter x Starfire x Astro Blast x Starship Chameleon x 
Adventure: Black Sanctum x Adventure: Calixto Island x 


ШАЛТ (62-276) 


Parts and Services . 


Also Available: Machine Language Monitor 
Call or write tor more information 


Calitornia Residents add 6% Tax 
Master Charge/Visa and 
COD Accepted 


Books i.) Memory Upgrade Kits 


W/O([RUKSS po. вох 1110 DEL MAR, CA92014 619-942-2400 
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Thenew TI 


Professional Computer. 
It makes you the one 
with theanswers. 


Today's business executive is faced with 
aworldof questions. Questions about 
productivity. Cost control. And the 
bottom line. 

Tohelp you come up with the 
answers апа alternatives, we introduce 
thenew Texas Instruments Professional 
Computer Theone with the power, 
the expandability, the easiest-to-use 
keyboard, extremely high resolution 
graphics, and a broadarray of software. 


System Unit 

16-bit, 8088 microprocessor 

64K byte RAM, expandable to 256K bytes 

4K byte graphics display memory 

5-slot expansion bus 

Keyboard 

Specially designed low profile 

Popular typewriter layout 

97 keys, including 12 function keys 

Separate numeric keypad and cursor control 
clusters 

Tactile response, for quick positive entry 

Upper- and lower-case letters 

Display Units 

12-inch monochrome (green phosphor) or 
13-іпсһ full-color, 25 lines x 80 columns 

High resolution, 720 x 300 pixels 

Mass Storaga 

Built-in 320% byte diskette standard 

Additional internal storage of 320K byte 
diskette, or 5 or 10 Mbyte Winchester disks 
optional 


Copyright © 1983 Texas Instruments 


SPECIFICATIONS 


THE 
ANSWER. 


' 
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All the leading operating systems 
and programming languagesare avail- 
able. You can use many popular applica- 
tion programs from the best software 
suppliers to help you create spread- 
sheets, do word processing, construct 
graphics, communicate with other 
data bases or create your own. All of 
which lets you control assets, manage 
your time, and make projections for 
tomorrow' performance— today. 


Communications Options 

300 BPS or 300/1200 BPS internal modem 
TTY, 3780 

3270 SNA stand-alone (Summer 1983) 

3270 BSC and SNA cluster (Fall 1983) 
Operating Systems 

MS"™-DOS, Digital Research™ CP/M-868, and 
Concurrent CP/M-86™, UCSD p-System™ 


miu 

BASIC, COBOL. FORTRAN, Pascal 

Applications Software 

Over 100 programs available from the most 
popular software vendors such as Micro- 
soft, Ashton-Tate, Micro-Pro, IUS, Sorcim, 
Peachtree, ВРІ, Lifeboat and others. 


Printers (Available Spring 1983) 2 
150-cps TI 850 Series for most applications 


FOOTNOTES: MS-DOS is a trademark of Microsoft 
Corporation. CP/M-86 and Concurrent CP/M-B6 are 
trademarks of Digital Research, Inc. UCSD p-System 
is a trademark of the Regents of the University of 
California. 


And fora clear “hard copy” print- 
out of information, youcan rely on the 
new 850 Series printers, made by Texas 
Instruments especially for the new T1 
Professional Computer 

In short, the TI Professional Com- 
puterhelps you make better business 
decisions based on better information. 
With the performance and reliability 
youexpect from ТІ. 

Ifyou're on your way up, the new 
Texas Instruments Professional Com- 
puter can help. Because it makes you 
theone with the answers. 

Forfull information and a demon- 
stration, visit your local computer 
dealer, or write: Texas Instruments, 
Dept. 1A, PO. Box402430, Dallas, 
Texas 75240. Orcall toll-free: 
1-800-527-3500. 


Creating useful products 


and services for you. 


TEXAS 
INSTRUMENTS 


291427E 
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COMPUTERS 
COLUMBIA (IBM-P.C.) 128K 
RAM, 2 drives $2546.00 
CROMEMCO CS-10 
Personnel Computer 
w/S.w. 1525.00 
EAGLE И w/s.w. e339.00 
ITHACA INTERSYST. DPS-1 
w/frt panel & MPU 1795.00 
MORROW MICROOECISION Ii 
w/2e drives & s.w. 1295.00 


BOARDS 

AOS Promblaster w/s.w. 298.00 

AOVANCED DIGITAL Super- 
quad w/serial port (single 
card computer) 

ccs 2810 CPU 

CCS 64K Dynamic RAM 

CROMEMCO DPU 
680007280 839.00 

COMPUPRO B/16 bit БАК 

Static Ram (ASM) 488.00 

NORTHSTAR ADV. 8/16 
upgrade w/64K RAM 399.00 

S-100's PRD-1 2 way Extender 
Card 33.00 

SCION'S Microangelo Graphics Bd. 
(МА520) 986.00 

SDSystems Versafloppy 
w/CP/M 3.0 

SEATTLE ІВМ-РС 
64K НАМ- 359.00 
SSM 80 character Video 
Board 375.00 
TARBELL DD FD 


Controller 


700.00 
258.00 
299.00 


350.00 


396.00 


MONITORS/TERMINALS 


KB-1 Keyboard by S-100 186.00 
LIBERTY FREEDOM 100 
w/detached KB 

SANYO 15” Monitor 


935.00 
295.00 


PERIPHERALS — ETC. 


EPSON MX 100 ili 625.00 
HAYES Smartmodem 1200 
Baud 519,00 
PARADYNAMICS 2018R 
Mainframe 675.00 
INTEGRAND BOO DB/2F 
w/ Options 497.00 
OPEN SYSTEMS Inventory, 
Drder Prod. etc. 
software 
PLASTIC FILE CASE 
w/10 DS DD 5" VERB/3M 40.00 
TANDON TM 100-2 DS DD Drive 
for IBM PC, etc. 245.00 
TECMAR 5 Meg Winchester 
Cartridge for IBM-P.C. 1,525.00 
VOTRAX Personal Speech 
System 


ALL SALES BACKED BY FULL 
DEALER SUPPORT 


VISIT OUR SHOWROOM 
Hrs.-9:00 A.M.—5:30 Р.М. M—F 
Subject to Available Quantities @ Prices 
Quoted Include Cash Discaunts Shipping & 
Insurance Extra 


G-100 
14425 North 73th Street, Suite B 
Scottsdale, Arizona 85260 


SALES 800-528-3138 


600.00 


275.00 
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Table 
Size 


Binary Search 


1.00 1.00 
2.00 1.50 
3.00 1.67 
4.00 2.00 
9.00 2.20 
6.00 2.33 
7.00 2.43 
8.00 2.63 
9.00 2.78 
10.00 2.90 
30.00 4.13 
50.00 4.86 
100.00 5.80 
300.00 7.33 
500.00 8.00 
1000.00 8.99 
5000.00 11.36 
10000.00 12.36 


Enhanced Search 
Equal Never 
Likelihood Equal Rule 


0.00 0.00 

1.00 0.00 

1.33 0.00 

1.50 0.28 

1.70 0.60 

1.87 0.86 

2.00 1.07 

2.11 1.25 

2.22 1.42 

2.33 1.58 

3.56 3.18 

4.20 3.93 

5.11 4.95 

6.61 6.54 

7.34 7.29 

| 8.32 8.30 
10.62 10.62 10.62 
11.62 11.62 11.62 


80/20 


Table 3: A comparison of the binary search and tlie enhanced binary search. The 
average number of iterations of the midpoint-calculation code that are required to 
find the search argument are given for different sizes of the table being searched. For 
the enhanced binary search, the number of iterations is given for three different 
assumptions about the table being searched: (1) that each element in the table is 
equally likely to match the search argument, (2) that no two elements in the table are 
equally likely to match the search argument, and (3) that after a data argument has 
been seen, the probability of seeing it again after the next iteration is 3.25 times 
greater than the probability for the random case (the 80/20 rule). 


ferent sizes to the enhanced binary 
search in the cases of equal likeli- 
hood, never-equal likelihood, and the 
80/20 rule. 

While a binary search can be im- 
plemented in many ways, traditional 
implementations require the initial- 
ization of local variables (five PL/I 
statements) followed by a loop com- 
posed of the midpoint calculation 
(five PL/I statements) and a com- 
parison of the search argument with 
an entry in the table (three PL/I state- 
ments). The enhanced search is 
similar in structure, but its midpoint 
calculation follows the comparison. If 
the processor that executes the 
searches requires one instruction 
cycle per PL/I style statement, the 
binary-search time (BT) can be ex- 
pressed as 


ВТ=5-+8С 


and the enhanced-search time (ET) 
can be expressed as 


ЕТ=5+3С + 51 —8-t 8l 


in which C represents the number of 
comparisons and I represents the 
number of iterations needed to satisfy 
the search. 

If in the two preceding equations 
we substitute the number of com- 
parisons and the number of iterations 
indicated in table 3, a comparison of 
the data indicates that the enhanced 
search is usually better than a pure 
binary search. If the tables contain 
approximately 300 entries and an 
equal likelihood applies, the en- 
hanced search results in an advantage 
of approximately 6 percent. A higher 
probability of duplication increases 
the reduction-in-time advantage of 
the enhanced search. If your pro- 
cessor takes a long time to perform a 
divide or shift, the advantage ap- 
proaches 10 percent. 


A Description of the Process 

We can express the process for the 
improved binary search in several 
ways. Table 4 is an example of a deci- 
sion table that represents a looping 
process. The first row of entries 


STATPRO 


The most comprehensive and sophisticated 
statistics and graphics database program 
ever developed for the personal computer. 


Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph- 
ics database program specifically 
designed for the personal computing 
environment. STATPRO" provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro- 
gram! STATPRO requires no pre- 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man- 
ipulation, statistics, and graphics 
power of STATPRO. 


STATPRO allows easy access to its 
extensive numerical data 
capabilities. 


Thestrength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searching 


1 2 3 4 5 6 7 8 9 10 


capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 
Over 600 transformations and con- 
versions are available. You can 
place the results of these transfor- 
mations into the same field or any 
other field in STATPRO's database. 


STATPRO is a trademark of Wadsworth Electronic Publishing Company. A 
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STATPRO offers a comprehensive 
collection of statistical procedures. 


The statistics component of 
STATPRO contains a multitude of 
p grouped into the fol- 
owing modules: М 


Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 


Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 


Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sample size 
and non-parametric ANOVA. 


Time Series: Moving averages, 
multi-stage least squares, fitted 
polynomials and trig functions, 
additive and multiple forecasting. 


Multivariate: Principal components 
factor, orthogonal factor oblique 
factor, pair-weighted cluster, dis- 
criminant function, multiple con- 
tingency, and canonical correlation 
analysis; positive definite inverse 
and determinant. 


STATPRO provides graphic 
representation of your data in 
minutes. 


STATPRO graphics plot all the 
results of your STATPRO statistical 


о international Business achines, Corp. 


analyses including scatter, triangle, 
regression, and box plots; piecharts, 
histograms, and dendograms. Fur- 
ther, with STATPRO you can cus- 
tom edit with keyboard, paddles 
or graphics tablet. You can create 
characters and shapes and place 
them anywhere ona graph. Mix 
text with data fields. Place multiple 
plots on each screen. Define your 
axis limits. 


You can save your graphics on a 
disk for a multiple color "slide 
show” presentation, or print them 
out through a variety of compatible 
printers. 


STATPRO documentation wraps 
up the package. 


Although STATPRO software is 
essentially self-documenting, com- 
plete print documentation is pro- 
vided. This includes walk-through 
tutorials, easy to understand pocket 
reference guides and comprehen- 
sive user’s guides. 


STATPRO currently runs on the 
Apple® Папа A іе III personal 
computers. It wil lscon be available 
for the IBM® PC. 


Find out more about STATPRO: 
The Statistics and Graphics 
Database Program. 


Contact your local dealer, or call us 
toll-free at 


900-322-2208 


You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 


WADSWORTH 
Electronic 
Publishing 
Company, 

20 Park Plaza, 
Boston, MA 02116. 


le is a registered trademark of Apple Computer, Inc. IBM is a registered trademark 
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Stub 


Decision Rules Columns 


123 4 5 6 


Tests М-0 Y N N N N М 
to be Test results 
performed ARG> = TABARG(M) - Y YY NN that select 
a column 
ARG = TABARG(M) = YNN- 
L<R - - Y NY М 
Data L=M+1 1 
trans- 
formations R=M 1 
Actions to 
M=(L+R)/2 1 2 2 be selected 
М=0 1 1 
When and RETURN(M) X X X Loop 
how loop termination 
terminated ІЗ LOOP */ X X X criteria 


SEARCH: PROCEDURE(ARG,TABARG,LEFT,RIGHT,M) 
RETURNS(FIXED) 


Initial 
steps 
required 


DCL (ARG,TABARG(*),LEFT,RIGHT,L,R,M)FIXED 


21938: 
R = RIGHT 


Instructions /* NO SPECIAL TERMINATIONS */ 
for 
terminating 


execution 


END 


Table 4: A decision table for the enhanced binary search specifying the various actions to be performed under various combina- 
tions of conditions. The labels shown in the gray areas are external to the decision table. The decision table itself is divided both 
horizontally and vertically. The upper part is called the "condition" portion; the lower part, shaded in blue, is the "action" por- 
tion. The left portion of the table, called the "stub," identifies the tests to be performed and the actions to be taken (in this case, 
data transformations). The right portion is divided into six columns, each of which expresses a decision rule. The first row of each 
column shows the condition under which a decision rule applies, and the lower rows show the actions to be performed if those 
conditions are true. For example, if M is not equal to 0, we must select one of columns 2 through 6. Moreover, if ARG is greater 
than or equal to ТАВАКС(М), we can narrow our choice to columns 2 through 4. If L is also less than R, then all columns except 
the third are ruled out. Therefore that column expresses the relevant decision rule. Looking down that column to its action por- 
tion, you can see that two actions are selected: L is to be set equal to M+ I, and M isto be set equal to (L -- R)/2. All the statements 
in the stub are from the PL/I program shown in listing 1. The variables represent the following: ARG, the search argument (the 
value being searched for); TABARG, the function argument (the value at the current midpoint address); M, the midpoint address; 
L, the left (or low) extreme address; R, the right (or high) extreme address. 


results of the condition tests that must 


describes the tests that have to be per- 
formed for the process to work cor- 
rectly. The next row indicates the 
various data transformations that 
will be applied. The third specifies 
when and how the loop will be ter- 
minated. The fourth row describes 
the initial steps that are required, and 
the fifth row provides instructions for 
terminating the execution process. 
The YN-column entries specify the 
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be satisfied to select a column. The 
numbers in the column identify the 
actions to be selected and their se- 
quence. The X values select the loop- 
termination criteria. The decision 
table presents, in an abstract manner, 
all of the information that is required 
for a program without requiring a 
unique implementation. 

The programming language used in 


the decision-table stubs is PL/I, but 
converting the statements to АРІ, 
Pascal, BASIC, or machine codes 
would not be difficult. 

A brief description of the enhanced 
binary-search process provides an 
understanding of the procedure that 
is employed when the searching pro- 
cess uses the prior search results and 
completes the search using the re- 
duced implicit-search tree. For the 


Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
іп tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 


& only a PRINT statement away. 


The unlimited vocabulary Votrax 
Personal Speech System 15 the most 
sophisticated, low cost voice synthe- 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 


computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 


А quick list. 


П Highly articulate Votrax text-to- 


speech translator. 


D 350 programmable frequencies for 


speech /sound effects. 


О 64 amplitude levels. 
О Simultaneous speech and sound effects 


or speech and music. 


О $ octave, 3 note music synthesis. 


can define an excep- 
tion word table and 
store your own translations. 

And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Built-in versatility. 


Much more than just a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music. À 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound effects. 

The Votrax PS System offers user 
expandable ROM for custom applica- 
tions, user downloadable software and 
sound effects subroutines for easy user 
programming. Its programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater con- 
trol of word emphasis. 


Actual size: 12.2" x 4.5" x 2.6" 


Circle 446 on Inquiry card. 


Whatto say after "Hello". 


Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


Тоба 


The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 


П Serial and parallel interface standard. 
D User programmable master clock. 
O User defined exception 

word table. 

О User programmable speech 
rate, amplitude and inflection. 
о User expandable ROM 

for custom applications. 

O User downloadable 
software. 

O 3,500 character 
input buffer: sub- 
divisible for a printer 
buffer. 

О Internal speaker and external 
speaker jack. 

О Real time clock and 
8 user defined alarms. 

О Oral power up and error prompting. 

D X-on/X-off and RTS-CTS handshaking. 

D Programmable Baud settings (75-9600). 

D Interrupt driven Z-80 microprocessor. 

О Parallel/Serial interconnect modes. 

O Proper number string translation: the 
number “154” is pronounced “one 


hundred fifty four”. 


To order, see your local computer 
retailer or call toll-free 


— 1-800-521-1350 


Michigan residents, please call 

(313) 588-0341. MasterCard, VISA or 

personal check accepted. The price is 

$395 plus $4 for delivery. Educational 

discount available. Add sales tax in 
Michigan and California. 


© VOTRAX 1982 


2 
2 


following situations we will assume 
that the table is an ascending linear 
list in an array data structure. The 
calling sequence takes for granted a 
call parameter that contains the prior 
index returned for a prior search of 
the entries in the table. The prior 
index value returned is initialized to 0 


if there is no prior search data avail- 
able and then updated by the search- 
ing process: 


elf the current index is 0, the mid- 
point address is recalculated for the 
next iteration and the process con- 
tinues. 


Listing 1: А РІ/І procedure that carries out an enhanced binary search. The first line 
identifies the procedure and its variables and states that it will return a fixed value. The 
second line declares the variables so the computer can arrange appropriate storage for 
the kind of values that each variable can assume. ARG represents the search argument 
(the value being searched for); TABARG, the function argument (the value at the cur- 
rent midpoint address); M, the midpoint address; L, the left (or low) extreme address; 
and R, the right (or high) extreme address. The procedure works by repeatedly setting 
the value of one of the extremes (R or L) to the previous midpoint value and then calcu- 
lating a new midpoint by adding the extremes and dividing by two. Statements between 


"/*" and "*/" are comments. 


SEARCH: PROCEDURE (ARG, TABARG, LEFT, RIGHT,M) RETURNS (FIXED); 


DCL (ARG,TABARG(*) , LEFT, RIGHT,L 
L=LEFT; 
R=RIGHT} 
ENHANCE='0'B; 
DO WHILE (ENHANCE='0'B); 
IF M=0 THEN 
DO; 
M= (L+R)/2; 
/* LOO? */; 
END; 
ELSE 
DO; 
IF ARG>=TABARG(M) THEN 
DO; 
IF ARG=TABARG(M) THEN 
DO; 
RETURN (М); 
END; 
ELSE 
DO; 
IF LÁR THEN 
DO; 
L=M+1; 
M=(L+R)/2; 
/* LOOP */; 
END; 


M=0; 
RETURN (M) ; 
END; 
END; 
END;, 
ELSE 
DO; 
IF L«R THEN 


В=М; 
М= (1+6) /2; 
/* LOOP */; 
END; 
ELSE 
DO; 
M=0; 
RETURN (М); 
END; 
END; 
END; 
END; 
/* NO SPECIAL TERMINATIONS */; 
END; 
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,R,M) FIXED; 


elf the search argument is not less 
than the function argument and the 
low address is less than the high ad- 
dress, the low address is replaced 
with the midpoint-plus-one entry. 
The midpoint address is recalculated 
for the next iteration. 

elf the search argument is equal to 
the function argument in the table, 
the current midpoint is the value 
returned to the calling program. 

elf the search argument is less than 
the function argument in the table 
and the low address is less than the 
high address, then the high address is 
replaced with the midpoint address. 
The midpoint address is recalculated 
for the next iteration. 

elf no entry is found, the current 
midpoint is set to O. 

eThe current midpoint is the value 
returned to the calling program when 
all iterations have been completed. 


The decision table (table 4) illustrates 
how to use the enhanced-search pro- 
cess. One of the many possible imple- 
mentations is illustrated in listing 1. 


Conclusion 

It is clearly possible to improve the 
binary search by examining a table 
entry before doing any computation. 
The time-saving advantage of this 
technique ranges from 2 to 30 percent 
depending on the size of the table and 
the computing system you use. For 
tables containing approximately 300 
entries, there is a 5 to 10 percent ad- 
vantage if the probability of a match 
ranges from 0 (never equal) to 
3.25/300 (the 80/20 гие). в 
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Unretouched Output 
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EXPLORE THE WORLD OF COLOR OUTPUT WITH 
THE PRISM PRINTER" When it comes to color 
graphics, output quality used to be a function 

of price. That is, until Integral Data Systems in- 
troduced the revolutionary new Prism Printer. 
The modular design of the Prism Printer now 
allows you to upgrade by modular components, 
including the ability to produce brilliant color 
output at a fraction of the cost of any other 
color printer / plotter available today. 

Prism Printer "paints" in strong, vibrant colors 
to help display the ups and downs of complex 
data quickly, point out changes, show trends, 
and make your point unforgettable, because 
color communicates. You can produce output 
quality such as you see in this beautiful 
graphic representation of the ocean 
floor made at Woods Hole Ocean- 
ographic Institution. 

Апа whether your output 
requires color or not, that's only 
one facet of Prism Printer's up- 


gradable flexibility. In addition to 2 
Prism Color™, there are other 22 
optional modules for virtually any 22 


application you can think оѓ — 


COLOR THAT PEAKS FOR ITSELF 
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Dot Plot™ graphics, Auto Sheet Feed for single- 
sheet and letterhead applications, it's compan- 
ion Cassette Feeder for high volume word- 
processing applications, special character sets, 
and more, 

All Prism Printers offer as standard features 
correspondence-quality output in a single pass 
with our exclusive overlapping-dot Maisey 
Mode" and dual-speed capability for high- 
speed printing of 200 cps with our Sprint 
Mode™ In addition, we offer software packages 
which enable you to print color graphics from 
Apple II" and the ІВМ“ Personal Computer. 

If you're looking for a new high in your output 
quality, at a lower price than you thought possi- 

ble, check out the Prism Printer now at 
. your local dealer. Color that peaks for 


N ww itself, from the innovator in imaging 
à , lechnology, Integral Data Systems. 


es 
W* Integral Data Systems, Inc. 


A Whole New Spectrum of Imaging Ideas 


Milford, New Hampshire 03055 
Telex: 953032 


KA Toll-free 1 (800) 258-1380 


= 


NH, Alaska and Hawai, (603) 673-9100 


PRISM PRINTER ™ 


We dont care 


which computer you own. 


CompuServe puts 
a world of information, 
communications, and 
entertainment at your 
fingertips. 


CompuServe is the versatile, easy to use 
interactive videotex service designed especially 
for the personal computer user. It’s dynamic, 
growing and changing daily to satisfy 
its subscribers’ needs. It’s an iridustry 
leader, created and managed by 
the same communications pro- 
fessionals who provide busi- 
ness information and 
network services to 
over one fourth of 
the FORTUNE 500 aS 
companies. 


From current events to current assets, 
— offers a wealth of useful, profitable 
— or just plain interesting information. 
„ Electronic magazines and national 
7724 news wires plus worldwide weather, 
14 current movie reviews, electronic 
banking and shop at home services, 
and some of the most sophisticated 
financial information available are 
all offered to current subscribers. 


From words to music. CompuServe offers 
a communications network that gives special 
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Well help you 
get the most out of it. 


interest groups from hardware enthusiasts to 
computer composers a chance to get 
together. There's a bulletin board 

for selling, swapping, and 
personal notices and a CB 
simulator for real-time com- 
munications between sub- 
scribers. There's electronic 
mail, the fastest, surest, way to 

communicate with other users across the street 
or across the country, plus file retention and 
editing, and lots, lots more. 


Fun and games are expected whenever 
computer users interact, and CompuServe has 
the best. Games you can play alone or with 
other CompuServe subscribers 
anywhere in the country. Classic 
puzzlers, sports and adventure 
games, and fantastic space games 
featuring MegaWars, the "ultimate 
computer conflict? 

But, that's just the tip of 
the chip. CompuServe offers a 
menu of thousands of items 
that make subscribing edu- | 
cational, fun and sometimes downright profitable. 
If you'd like to know more about CompuServe, 
call toll free, 800-848-8990 to receive an illus- 
trated guide to the CompuServe Information 
Service. А videotex service for you no matter 
which computer you own. 


CompuServe 


P.O. Box 20212 
5000 Arlington Centre Bivd., Columbus, Ohio 43220 


800-848-8990 


In Ohio call 614-457-8650 
An H&R Block Company 
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Hardware Review 


Hayes's Stack Smartmodem 


Communicate at 300 or 1200 bps. 


Norman C. McEntire 
POB 21731 
Columbia, SC 29221 


Photo 1: The Smartmodem package includes the modem, a 
modular telephone cable, an AC line adapter, and an excellent 
manual. (Photo by Ed Crabtree.) 


At a Glance 


Dimensions 

1.5 inches high by 5.5 
inches wide by 9.6 inches 
long 


Name 
Hayes Stack Smartmodem 
300 or Smartmodem 1200 


Use 
Communication over normal 
[voice] telephone lines 


Features 

O to 300 bps and 1200 bps 

direct-connect; accepts ASCII 

Manufacturer command strings 

Hayes Microcomputer 
Products Inc. 

5835 Peachtree Corners Е. 

Norcross, GA 30092 

(404) 449-8791 


Hardware needed 
RS-232C port and RS-232C 
cable 


Price 
Smartmodem 300 $289 
Smartmodem 1200 $699 
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I have always admired the Hayes Microcomputer 
Products' Micromodem II, available as a plug-in board 
for Apple II computers. The Micromodem II has ideal 
features: it can run at 300 bps (bits per second), can be 
connected directly to the telephone line, performs auto- 
dial and auto-answer functions, has excellent documenta- 
tion, and is reasonably priced. Because I own a TRS-80 
Model I, however, I had to sit back and hope that Hayes 
would develop a general-purpose modem for use with 
RS-232C interfaces. 

My hopes came true when Hayes announced its Stack 
Smartmodem. Advertisements claimed that it contained 
all the desirable features mentioned above, including a 
unique feature that allowed the use of ASCII (American 
National Standard Code for Information Interchange) 
character strings to program the device. What's more, it 
was available in two versions: а 300-bps Bell 
103-compatible unit and one that is also 1200-bps Bell 
212A compatible. With my spirits high, I rushed to the 
computer store and purchased the 300-bps model. I have 
not been disappointed. 


First Impressions 

The package contains the Smartmodem, a modular 
telephone cable, an AC line adapter, and the owner's 
manual. These items are shown in photo 1. 

The Smartmodem is attractively styled. Its dimensions 
of 1.5 by 5.5 by 9.6 inches ensure that it takes up little 
space. The design is such that either a regular telephone 
or another Hayes Stack product—such as the Hayes 
Chronograph clock/calendar—can be placed on top of it. 
With a color scheme of gray and black, the Smartmodem 
blends with almost any environment. 


Find great bargains in this list and reap the rewards: immediate availability, 24- hour express delivery, 
toll-free technical support, and special volume discounts. 


WANTED 


DATABASE 
MANAGEMENT 
dBase II- 
Ashton-Tate 
Condor II- Condor 
Computer Corp. $ 450 
Data Star- MicroPro 
Call For Price 
Easy Filer- 
LUS, $ 280 
VisiFile-VisiCorp $ 190 


$ 475 


SPREADSHEETS/ 
CALCULATORS 
SuperCalc-Sorcim 

Call For Price 
VisiCalc 256K - 
VisiCorp $ 195 
Calc Star- MicroPro 

Call For Price 


Multiplan- 
Micro Soft $ 225 
COMMUNICATIONS 


Emulink (IBM PC 3270) 
Micro Link Corp 
Emulink (Apple 3270) 
Micro Link Corp 
Crosstalk-Micro Stuf 


BSTAM-Byrom Software 


Help in reducing our inventory. Pick up 
one of these specials and take advantage 
of a great price! 


CROSSTALK 
MicroStuf 


dBASE II 
Ashton-Tate 


SUPERCALC 
Sorcim 


WORDMATE (IBM PC) 
From Softword Systems— 
the professional's choice in 
IBM PC word processing. 


$ 995 


$ 795 
$ 120 
$ 150 


WORD PROCESSING/SPELLING 


Wordmate-Softword Systems 


Wordstar- MicroPro 
Mailmerge-MicroPro 
Wordstar/Mailmerge- 
MicroPro 
Spellbinder-Lexisoft 
Easywriter II-LU.S. 


The Final Word-Mark of the Unicorn 


$ 495 
Call For Price 
Call For Price 


Call For Price 
$ 295 
$ 265 
$ 245 


Select w/Superspell-Select Info. 


Sytems 


$395 


Call toll-free 800-328-2260 


(In Minnesota, 612-544-3615) 


American Express @ MasterCard € VISA 


3.5% surcharge on all credit orders. 


Circle 139 on inquiry card. 


LANGUAGES/ 
UTILITIES 
C Basic- 
Digital 
Research $ 125 
M Basic- 
Micro Soft P 249 
CB 80- 
Digital 
Research $ 420 
$120 Basic Compiler- 
Micro Soft $ 310 
: Fortran 80- 
via | Micro Soft $ 395 
А Cobol 80- 
Cal For Price Micro Soft $ 575 
Pascal МТ--- 
Digital 
Research $ 425 
PL-1 80- Digital 
Research $ 420 
MISCELLANEOUS 
Milestone -Organic 
Software $ 245 
StatPak-NW 
Analytical $ 395 
VisiSchedule- VisiCorp $ 245 
VisiTrend/Plot- VisiCorp $ 245 


supersort- MicroPro Call For Price 


Datebook-Organic Software $ 245 
MODEMS 
Hayes Micromodem II $275 
Hayes Smartmodem 300 $ 212 
PRINTERS 
Epson MX80 FT $ 555 
Epson МХ100 ЕТ $ 745 
IDS Prism 80 $1335 
Okidata 82A $ 439 
- Okidata 83A $ 705 
NEC 3550 33cps wp $1900 


Purchase orders accepted from corporate accounts. АП orders are shipped UPS. 
$3 shupping charge on software items. 2% shipping charge on hardware tlems. 


EN A шин да ғ 

DAIASOLUIPCE 
DATASOURCE SYSTEMS MARKETING CORP 

1660 South Highway 100, Minneapolis, MN 55416 
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Save money. Your 
firm name and address 
printed on standardized, 
continuous checks, invoices, 
statements, letterheads and labels. 
Designed to work with programs from over 
200 software sources ... or program to our 
attractive forms yourself with guides provided. 
Full color catalog also has stock tab paper, 
envelopes, diskettes, many other supplies and 
accessories. 


е Quality products at low prices 

е No "handling charges" or hidden.extras 
• Available in small quantities 

е Money-Back Guarantee 


Fast service... buy direct by mail or 
PHONE TOLL FREE 
1 + 800-225-9550 


(Mass, residants 1 + 800-822-8560) 
8:00 A.M. to 5:00 PM., ET 


Ышш тшн вышы шиш B M ШШ ЕЕ 
ТО ы -// 


СОМРАМҮ 
STREET 


CITY, STATE and ZIP 


Required to help us send you correct information: 
SOFTWARE BRAND РАСКАСЕЙ 


О Do own 
programming. 
COMPUTER MAKE MODEL 4 Have nol 
О purchased yet. 
employees. 
11103 


r Forms 


ATHE . 


mimm A division of New England Business Service, Inc. 
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Symbol Name Use 


AA Auto Answer "When illuminated, signals that 
the Smartmodem is in auto 
answer mode. When the tele- 
phone rings, the AA LED blinks 
at the rate of the ringing signal. 
When this indicator is off, the 
Smartmodem does not auto- 
matically answer. 

llluminates when the Smart- 
modem detects a carrier from 
a distant modem. 

If the "phone" is off-hook, this 
LED illuminates. The LED is 
always on when the Smart- 
modem is using the telephone 
line. 

This LED blinks while sending 
data or command results from 
the Smartmodem to the Н5- 
232C port. 

Blinks while data or commands 
are sent from the terminal to 
the Smartmodem. 

Indicates the status of the RS- 
232C signal ОТВ (data terminal 
ready), pin 20 of the RS-232C 
connector. As shipped from 
the factory, the DTR signal is 
ignored and TR is always il- 
luminated; setting configura- 
tion switch 51 in the “ир” posi- 
tion forces the Smartmodem to 
monitor the DTR signal. 
Indicates the Smartmodem is 
turned on. 


CD Carrier Detect 


OH Off Hook 


RD Receive Data 


SD Send Data 


TR Terminal Ready 


MR Modem Ready 


Table 1: Summary of the Smartmodem's status indicators. 


As shown in photo 2a, the front of the Smartmodem 
contains seven LED (light-emitting diode) status in- 
dicators. From left to right, they are: AA (auto-answer 
mode), CD (carrier detect), OH (off hook), RD (receive 
data) SD (send data), TR (terminal ready), and MR 
(modem ready). The LEDs allow the operator to visually 
monitor the operating status of the Smartmodem. The 
operation of each LED is explained in table 1. 

Also at the front, behind the front cover, are eight con- 
figuration switches that determine the power-up setting 
for some of the Smartmodem's operating parameters. 
These switches are explained in table 2. Most of the 
switch settings can be changed under software control. 

Photo 2b shows the back panel. From left to right are 
the power switch, power connector (for the AC line 
adapter), RS-232C connector (for connection to your 
computer system via a user-supplied RS-232C cable), 
telephone connector (for one end of the modular tele- 
phone cable), and the volume-control knob. 

The Smartmodem's RS-232C connector is wired for 
connection to DTE (data terminal equipment), which 


SOFTWARE FOR YOUR IBM PC 


Continental - The Home Accountant ........ $99.95 
Datamost - Write On / Word Processor ..... $109.95 
Denver Soltware - 
m Easy Effective Accounting System ........ $599.00 
1$М 
МАНЕ TERI DAL 7. ... $79.00. 
Graphmagic ........... TT $75.00 
Infocom 
—— ‘AE Т ЛҮ ГТ ГҮҮ Г Л ЛҮ ee. Aar S. 
ra, ЖШ ОК —— тан аль 529.85 
PORES ЖҮКТҮҮ" ҮТ Г ГГ $39 95 
Inlormalion Unlimited | 
Easy Filer ...., ТЕГІ ТЕПТЕ. DL a (oss 5299.00 
Easy Planner ............... — u-— HTC CUTE $159.00 
ВАУ БЫНЫ iueeoicesiccecnciusé sre ee te Вены "TT $139.00 
2 Ао Ш = ee eee 110 131 71. 17 $259.00 
Micro Lab - Tax Manager —À — M e NR $199.00 
Micro Pro 
Loci ЖТ үл л TELE ызы — M: — M $299.00 
Lu] ub ii^ MEER E TERR TET TT T —————— $99 DO 
Peechtree 
General Ledger ........... ——— $499.00 
Accounts НОСЫ .................................-......---“.. $499.00 
Accounts Payable ................... €—— 0 tà $499.00 
Sir Tech - Galactic АПасК ................. 529 95 
VisiCorp 
c4] c RP-—-—————————— — a — ae -5199,00 
Visttrend/Visiplot . T"——————— —— 0 8 O 5259.00 
VEER eresten we va weds Im бра анк ын ач. T — — S 8199.00 
ТІНІ гізі E A -— ік | IL CT. . 8259.00 
SOFTWARE FOR YOUR ATARI 400/800 
PERSONAL COMPUTER 
оо 7 анын KI» к EGER ———— "—— —— $27.95 
ҚИНАЙ. ыы» кезі da ctt Pe о оо о С ПОАРО ,.... №008 
qo. n MEE ee — 4..... 25.86 
Blackjack ........... —— —— -— ы» — ә: эй $15 95 
Caverns of Mars ................... — арманын 884411 $32.95 
APEX CASSETTES 
rl i0. MEMO —— (o is $0 және... ... 519.95 
Outlaw/Howitzer ........ ————gáÁ РН dive w + cea DLL D 
747 Landing SimulBlor ..-.-<-5:2:2.....--..-.Г--:... TUI 44 5, „ L 
Eastarn Front ,......... ығы ate е ТГ” S" $23.95 
Dog Daze ....... —T wer aM m Tite -——T IL ПІ ТІГІ” $19.95 
RUAME лы Бы ез. оный РРС НА ae ской ‚ $19.95 
Blockbusler ..... (гіз іа о РИ cose. 1:1. 
7-Сага Stud ...... m лез ыж „а apiy ото „Ө akc o ү a $15.95 
£. [7 аас аса гав ода даа з484.5244254%5.2-55 = Е ee $19 95 
Video Math Flash Cards ot som ap НИ Е Туа. ie. si $15.95 
N llgu MEETS TN YT nm Tr o ... 919.95. 
Wordmaker ........., -—— ÁO qm pases. SURES 
Cubbyhotes ............. На Ы "TW Tw ate ори 519.95 
DISKETTES 
Data Management System ........ es re 8. шм... БІНЕ 
РОО СМТ, РК НИНИН В ИЕ — "ҮТТЕ 519.95 
Family Budget ......... —————— CO ee РИ $1995 
Advanced Music System ............ "T — uli ens e „а 525.95 
EBHINU FIM геа нан onem É—— —— NL. ead $25 95 
Шаа „............... ТТГ m рл." ‚ $19.95 
Li uuu! OO OOO EEE Ee — ГИК. "ow $19.95 
SOFTWARE FOR YOUR APPLE И + 
ART-SCI INC. 
КЕМДЕ sor -..,------р--..----а. с S IS c7 . 579.00 
Magic Mailer ..... XI — — Hr О Жы ian $49.00 
ee D 9 үу ГТ ы So конак АҚ — iT $49.00 
Magic Pak — Includes All Three ...... WITT? so Venu C UM ee sail $157.00 
Magic Window П/..................... TL SV ұзақ a 5119.00 
ASHTON-TATE 
лы cU ——— 22... oues 5499.00 
Dosse N Apple 401 ............................ ТОО +4 5299 00 


We Are The Systems Specialist 


Circle 358 on Inquiry card. 


CompuShack announces 


CONTINENTAL SOFTWARE | 
First Class Май .................... uu i 


паз эт з Чазао«ала В 


СРА I General Ledge ....... —— M ұра 6 е Вне Il 2244 5199.00 
CPA {i Accounts Receivable ........................... 7 ғаны! $199.00 
ГЕРДА RI Асосіт РАТЫН ...................................... $199.00 
GFA IV РАуГО ,,.........-.-... a e абс А .... 5199,00 
CPA V Property Management TT p RA — #44 ..... 5399.00 
The Home Accountant ....... EL Pr И E TT $59.95 
The Home Accountant Plus 5119.00 
DAKIN 5 CORPORATION 
Depreciation Planner ......... a a p ui И -.. $299.00 
Budget PRANG ,..................... —— ДЕ1-Ё > TR $119.00 
Business Bookkeeping Sysiem ..... ——— ———— " $299.00 
HAYDEN 
Аррикот COMDAT .,................................. РУР С 
IMS 
Graph Magic ............ ee ————M $59 95 
Math Magic ............. — d ЖЕТТІ... 569.95 
LIGHTNING SOFTWARE 
Master Туре (Hi-Res) ............................. кайда» EMEN e dc $29.95 
MICRO PRO MICROSOFT 
Word Star Customization Notes $299.00 Time Manager ......... $129.00 
Wordstar ... m кейі әне 579900 Fortran ............... $159.00 
АЗЫ ЖЕНЕ Laune dert ice nia dn 12808 АОБ... а... 599.00 
Mail Merge . 4.4......»... 889.00 Basic Compiler ........ $299.00 
LE аг ............ — $199.00 muMath/muSimp ...... 5185 00 
SOC S ........ 445-- м». MEDON соңЫы........ ТҮГІ 8499 00 
ІЗІН л. ,%і4 О $12000  M/SORT .............. 5149.00 
Word Star Training Guide . ТУ TASG ................. $149.00 
Word Star Update ............. $69.00 Multiplan (Native Apple) $199.00 
Multiplàn ............. 5199.00 


SOFTWARE FOR YOUR APPLE II + 
ON-LINE SYSTEMS 


Screen Writer ............. 59900 SOFTWARE PUBLISHING 
The General Manager ........ 5119.00 COMPANY 
The Dictionary ...4......» 979.00 Personal Filing System . $89.00 
Speed-ASM ................... $29.95 Personal Report System . $65.00 
ЕЧКИМ | rT $79.00 Graph ..... .... $79.00 
Memory Management Il ....... ‚ 53900 SORTIM CORPORATION 
Торг TM CTI V . $59.00 Supercalc ............. 5215.00 
Lisa Educational System ....... 97900 STONEWARE 
PEECHTREE SOFTWARE BAL PIG soome . $69.00 
General Ledger .............. $299.00 D B Master ......... ,.. $145.00 
Accounts Receivable ......... $299.00 D B Utility Pack ........ $69.00 
Accounts Payable ......,..... 529900 DB Utility Pack Il .,.... $69.00 
inventory ......... кебе уш жаю: 5299.00 Graphic Processing 
FEVIMI О ies o's Bi isin af $299.00 System Standard . 849,00 
Peachcalc Electronic Graphic Processing 
spreadsheet c. $289.00 System Professional... $69.00 
Telecommunicalions ......... $28900 SYSTEMS PLUS 
Spelling Proof Reader $250.00 General Ledger ‚. $249.00 
Mailing.List Manager ......... $289.00 GL/AA/VAP ............ $599.00 
Peachtext ...... ы Ға УТ < $350.00 GL/AP 'AR/Inventory .. 5599 00 
SENSIBLE SOFTWARE VISI CORP 
Back It Up | CI к! |. QU T $189.00 
Disk Recovery .......... (255. $19.85 Desktop Plan .......... $189.00 
Disk Organizer I .............. 51995 Visiplol 2-..... 9149.00 
Multidisk Catalog ..,...,,...., $17.95 Visidex ............... 5189.00 
Super Disk Copy .............. $25.95  Vigicale 33 ..,........ . 5189.00 
Sensible Speller ..... T— — 787 589.95  Visischedule ........,. $219.00 
Sensible Speller Supertext Business Forecasting 
Format ..... 589.95 Model _. 575.00 
MERTE ЖЕТҮҮ ТУ 5189.00 


Business Home Computers 
2630-Н Маши! Avenue, Tustin, СА 92680 
(714) 730-7207 Telex 18-3511 Ans Bck ESMA 
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Switch 
51 
52 


53 
54 


55 


56 


57 


58 


Down 


Ignores the RS-232C 
DTR signal. 
Responds with number 
result codes. 


Sends result codes to 
the terminal. 

Does not echo com- 
mand characters to 

the terminal. 

Does not automatically 
answer the telephone. 


Does not monitor the 
RS-232C CD (carrier 
detect) signal. 

For use with RJ12 and 
RJ13 telephone jacks. 
Not used. 


Up 


Monitors the RS-232C 
DTR signal. 
Responds with 
ASCII character- 
string result codes. 
Does not send result 
codes to the terminal. 
Echoes command 
characters to the 
terminal. 
Automatically 
answers the 
telephone. 

Monitors the RS-232C 
CD signal. 


For use with RJ11 
telephone jacks. 


Table 2: Summary of the Smartmodem's configuration 


switches. Boldfaced entries are default settings as shipped | 


from the factory. All functions can be changed under soft- 
ware control. 


DEVELOPMENT HARDWARE /SOFTWARE 
GTEK MODEL 7128 EPROM PROGRAMMER 


Microprocessor based intelligence for ease of 
use and interface, You send the data, the 


7128 takes ca 


reof the rest, 


RS-232 interface and ASCII data formats 

make the 7128 compatible with virtually 

any computer with an RS-232 serial Inter- 

face port. 

Auto-select baud rate. 

Use with or without handshaking. 

Bidirectional Xon/Xoff supported. 

CTS/DTR supported. 

Devices supported as of DEC 82. 

NMOS NMOS CMOS EEPROM JMPU'S 
2508  27C16 5213 8748 

2716 2516 X2816 8749 

2732 2532 


48016 8741 
2732A 2564 8742 
2764 68766 8751 
27128 8755 


8755 
Read pin compatible ROMS also. 
Automatic use of proper program voltage 
based on type selected. 
Menu driven eprom type selection, no per- 
sonality modules required. 
(40 pin devices require adapter) 


2758 
27C32 
C6716 
27C64 


INTEL, Motorola and МС5-86, Hex formats. 
Split rantiy for 16 bit data-paths. Read, pro- 
gram, and f ormatted list commaras atso, 
Interupt driven type ahead, program and 
verify real time while sanding data. 

Program single byte, block, or whole eprom. 
Intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasing. 


СТЕК w. 
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Verify erasure and compare commands. 
Busy light indicates when power is being ap- 
plies to program socket, 
Complete with TEXTOOL zero insertion 
force socket and integral 120 VAC power 
supply. (240 VAC/SOHZ available also) 
High Performance/Cost ratio, 

eee Model 7128 PRICE $389.00 өөө 


MODEL 7128 SOCKET ADAPTERS 

MODEL 481 allows programming of 8748, 

8749, 8741, 8742 single chip processors. 
Price $98.00 


MODEL 511 allows programming the 8751, 
Intel's high powered single chip processor. 
Price $174.00 
MODEL 755 allows programming the 
8755 EPROMIIO chip 
Price $135.00 


MODEL 7128/24 - budget version of the 
7128. Supports 24 pin parts thru 32K oniy. 
Upgradable to full 7128 capacity. 

Price $289.00 


Non-expandable, very low cost models avail- 
able for specific devices. 

MODEL 7128-L1 for 2716 only $149.00 
MODEL 7128-L2 for 2732 only $179.00 


Also available from stock: 

Eprom Erasers UVP model DE-4 . . $78.00 
Avocet Systems Cross Assemblers $200.00 
RS-232 Cable Assemblies $25.00 
Programmable Devices call 
Completedevelopmentsystems . $3240.00 


Post Office Box 289 


Waveland, Mississippi 39576 


(601) 467-8048 


Circle 194 on inquiry card. 


(2a) 


(2b) 


Photo 2: Front and rear views of the Smartmodem. In photo 2a, 
the seven LED status indicators are visible; photo 2b shows the 
power control, power connector, and RS-232C connector. 


works with 99 percent of terminals and RS-232C inter- 
faces; a slight wiring change allows the use of this modem 
with DCE (data communications equipment). The 
volume-control knob allows you to adjust the volume 
level of the audio monitor. 

The power connector is U. L. (Underwriters’ Lab- 
oratories) listed at 120 volts (V) AC, 60 Hz, with a 13.5-V 
AC output. The supplied telephone cable is normally 
connected to an RJ11 modular telephone jack. Changing 
the setting of configuration switch 7, however, allows the 
use of either an RJ12 or RJ13 telephone jack. 

Documentation for the Smartmodem consists of a 
single owner's manual with fine-quality print. In addi- 
tion, it is a spiral-bound manual; this makes it easy to use 
while sitting at the computer. 


Installing the Smartmodem 

Connection of the Smartmodem is easy. Connect the 
AC line adapter, the telephone cable, and an RS-232C 
cable to their appropriate connectors. In my case, the RS- 
232C cable connects the Smartmodem to the expansion 
interface of a TRS-80 Model I. The expansion interface 


oh pem ти ge 


e: М «Қазалы ч 
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SAGE TECHNICAL BRIEFING 


SYSTEM DESIGN, SAGE IV 


The challenge was to create 
a computer having room for 
a megabyte of RAM, a built-in 
Winchester with floppy backup, 
and the ability to perform 
2,000,000 instructions 
per second. 

A small miracle, in other 
words. 

And small is exactly what it 
turned out to be. In fact, the 
16-bit Sage IV, including all of 
the above attributes, takes up 
less than V2 cubic foot. 

W/hat made such a break- 
through possible? System 
design. 

Ittook the latest in memory 
and processor technology, 
plus Winchester technology. 
And it took a highly integrated, 
closely packed, low power, high 
speed design incorporating a 
proprietary bus. 


S 
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Nowthe Sage IV is ready for 
you. Actually, you can choose 
from three different Sage IV 
models to meet your exact 
needs — configurations with a 5 
megabyte Winchester plus 640K 
floppy right on up to a combina- 
tion of four fixed or removable 
Winchesters plus one or two 
floppies (200 megabytes of disk 
capacity in all). 

Because of the Sage IV's no- 
compromise system design you 
can load a 16K program in 1/10 
second from W/inchester disk. 

What's more, there are over 
120 sources for existing popular 
programs for the Sage М The 
incredible p-System operating 
system, standard on every Sage 


IV converts software that 
was originally written 


for 8-bit com- 
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puters in Pascal, BASIC and 
Fortran. Optionally, CP/M, 
Modula, and Hyper-Forth are 
also available. 

Better yet, our small miracles 
come with prices to match. 

SO give us a call or write today 
for more Sage IV information 
and the name of your nearest 
dealer. 


Sage Computer Technology, 
35 North Edison Way, #4, Reno, 
NV 89502 (702) 322-6868. 

In Europe: TDI LTD, 29 Alma 
Vale Road, Clifton, Bristol 
BS8-2HL Tel: (0272) 742796. 


COMPUTER B TECHNOLOGY 
Circle 383 on inquiry card. 


iad 


Use 


‘Answer the telephone immediately. 

:Redial the last number. 

:Enable/Disable the transmitter carrier. 

:Pause for a given amount of time. 

:Dial a number. 

‘Set half or full duplex. 

:Enable or disable switch hook. 

:Enable or disable the audio monitor. 

‘Return to the “on-line” state. 

‘Enable pulse dial. 

‘Enable or disable the return of result codes. 

‘Enter answer mode after dialing a number. 

‘Read the value of register Sr. 

‘Assign the value n to register Sr. 

‘Return to command state after dialing a 
number. 

‘Enable tone dialing. 

‘Select method of sending result codes. 

‘Perform a software reset. 


Table 3: Summary of the Smartmodem's commands. 


contains the standard TRS-80 RS-232C board. After the 
connections are made, the Smartmodem is ready for use. 


Use of the Smartmodem 


As stated earlier, the Smartmodem can be used with 
any RS-232C interface. I use the standard TRS-80 setup 


PROGRAMMERS FLIGHT SIMULATOR 


with the TERM program. TERM is a Z80 machine- 
language program that transforms the Model I into a 
"dumb" terminal. 

Once the connections are correct and TERM is execut- 
ing, two LEDs on the Smartmodem will light: MR 
(modem ready) and TR (terminal ready). Proper opera- 
tion is assured by typing the following: 


« enter» 
AT «enter» 


(The AT stands for attention.) If all is well, the Smart- 
modem will respond with the ASCII string OK and will 
be ready to accept a command. 

The procedure just described demonstrates the most 
unique feature of the Smartmodem: you can immediately 
communicate with it without writing any special soft- 
ware! Because this modem accepts ASCII strings as com- 
mands, you can sit at your computer or terminal and 
issue one command after another. The Smartmodem 
takes each command and executes it. After each com- 
mand, it responds by sending back one of five possible 
ASCII strings: OK, CONNECT, RING, NO CARRIER, 
or ERROR. 

A brief description of the commands is given in table 3. 
To see how easy it isto operate the Smartmodem, let's try 
some examples. Suppose you want to use the auto-dial 
feature. To dial the number 960-1700, simply type 


AT D T 960-1700 <enter> 
for tone dialers, or 
AT D P 960-1700 « enter» 


for pulse dialers. After you press « enter», the Smart- 
modem proceeds to dial the number. After dialing, it 
waits for the other end to answer. When the other end 
answers, it detects the carrier and sends the ASCII string 
CONNECT back to the terminal. If the telephone is not 
answered or if no carrier is detected, the Smartmodem 
sends back the ASCII string NO CONNECT. 

The audio monitor is useful when dialing a number. 
Under normal operation, the audio monitor is enabled in 
the off-hook condition. This allows you to monitor the 
dial tone, ringing, busy tone, and carrier tone. After 
detecting the carrier, the Smartmodem normally disables 
the audio monitor; however, the monitor can be enabled 
or disabled by sending the M command 


This total IFR System disk features gobs of menu 


selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


AT Mx «enter» 


where x is 0, which means speaker is off; x is 1, which 
means speaker off until carrier detect; or x is 2, which 
means speaker always on. 

Suppose you want the Smartmodem to answer the tele- 
phone on the fourth ring. The ASCII command string is 


$50.00 At your Computer Store or direct from 


Visa Mastercard 
Programmers Software 

2110 N. 2nd Street 
Cabot, Arkansas 72023 


(501) 843-2988 AT 50=4 «enter» 
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Performance Breakthrough... 


.. . the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with an inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


© Copyright 1982 by Cybernetics Inc. All righta reserved. 
Prices and specifications subject to change without notice. 


...And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RM/COBOL? compiler-the micro industry standard. 

МВ5І? RM/COBOL general business applications (derived 
from MCBA‘ minicomputer packages)... thousands 
in use... money back guarantee... source program 
license. 

САТ!" from Cybernetics (COBOL Reprogramming Tool!) 
Program generator for RM/COBOL to ease pro- 
gram development and maintenance . . . an 

alternative to a Data Base System. 

CBASIC2* & CBASIC86* compilers... for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M* (both 80 & -86), 
OASIS*, PCDOS, and UNIX’. Inquire for specific details and 
prices. 


Trademarks of. 1. Сүһетейсв. inc 2 Ryan-McFariand Com. 723. Micro Business Sofware. inc 
4 Min-Comoulet Business Applications. inc 5 . Оқа! Fersearch. ке 6 Phase One Systems. inc; 7 Вей Laboratores 


8041 NEWMAN AVE., SUITE 208 
қ HUNTINGTON BEACH, СА 92647 
S 714/848-1922 


This command results in the enabling of the AA (auto- 
answer-mode) LED. When the telephone rings, the AA 
LED blinks off at the rate of the ring. In addition, each 
ring sends the string RING to the terminal. On the fourth 
ring, the Smartmodem answers the telephone and enables 
the carrier signal. If the other modem does not respond in 
a given amount of time (the amount of time is program- 
mable), the Smartmodem hangs up and sends the NO 
CONNECT string to the terminal. 

Many other commands are available. Table 3 shows 
commands to set half or full duplex, to answer or to hang 
up, to redial, and to set the various status registers. In ad- 
dition, you can mix pulse and tone dialing, allowing use 
of the Smartmodem in certain PBX (private-branch- 
exchange) systems that use pulse dialing; after pulse dial- 
ing the PBX access code, tone dialing can be used: 


AT D P9, T960-1700 «enter» 


There is no explicit command for switching between 300 
and 1200 bps; the Smartmodem recognizes the speed 
from your initial command and adjusts itself accordingly, 
even in auto-answer mode. 

Even with the many commands and options that are 
available, the Smartmodem is simple—even fun—to 
operate. The beginner can immediately control it using 
the simple commands; the experienced programmer will 
enjoy learning all the commands and options. Finally, 


programmers will find that the high-level commands 
available will simplify their applications programming 
tasks. 


Documentation 

The documentation consists of a single owner's 
manual, but what a manual it is! The manual is extremely 
well organized and easy to read. You can immediately 
use the Smartmodem by reading just the first few chap- 
ters, Indeed, you will probably get the modem operating 
15 minutes after taking it out of the box! The first few 
chapters contain installation and command guidelines, 
while the later chapters contain in-depth information on 
commands and configuration switches. Also, the appen- 
dixes contain information such as RS-232C connections, 
telephone information, an ASCII code table, a block 
diagram, a quick reference card, and a warranty card 
(two-year warranty). 


Conclusions 

The Hayes Smartmodem is an excellent buy. It is nicely 
styled, has very good documentation, and provides 
dependable operation. Also, the ASCII-string program- 
mability of the Smartmodem gives easy control of its 
numerous features. If you are in the market for an RS- 
232C-compatible modem, certainly give the Hayes 
Smartmodem consideration. After all, "smart" beats 
"dumb" апу day... .Ш 


The АСТ 


Action Computer Enterprise, Inc. 
55 West Del Mar Blvd. Pasadena CA 91105 USA 
TWX 910-588-1201 ACTION PSD O (213) 793-2440 
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step into the future... e Action T 


Dn the East Coast: 


| Solution For Expanding Businesses... 


From single-user workstations to multiuser 
etworks, our 

DISCOVERY MULTIPROCESSÓR is 
designed to grow by leaps and bounds. 
No more obsolete hardware 

or software. As your 

business expands... 
DISCOVERY 
expands 
with you! 


Dealer, Distributor & OEM inquiries are invited. 
oday! Call ( 


MicroSystems International O (617) 655-9595 


In Canada: CESCO Electronique LTEE O Montreal, Canada O (514) 735-5511 


іп А 


la: Pacific Trading & Agency Ltd. Hong Kong TWX 75332 PACIC HX Tel. 5-44007 1 


Circle 482 on inquiry card. 


New Super Expander Plus" pre-boot 

for Ramex-128" board upgrades any 

Apple II” 16-sector VisiCalc" to look 
like the Advanced Version. 


thateven comes close. All the others 
give you less memory, take longer to 
load and save (as much as fifteen 
minutes longer) , and cost more for 
what you get. You've got to see it to 
believe it. Quick! Call your dealer. 


Ramex-128 card, just $499. 


SUPER EXPANDER PLUS, 
just $125. 


SUPER EXPANDER PLUS keeps all 
your existing VisiCalc facilities, and 
adds variable column width, global 
formatting of numbers, negative 
numbers in brackets, password 
protection, new format commands, 
tabbed fields, the works. It even 
supports an 80-column card if one 
is present. 


If 136K is enough, you can get all 

these features with just one Ramex-128 
board. But SUPER EXPANDER PLUS 
supports two Ramex-128K cards to 
give you an incredible 255K VisiCalc 
File, and dumps the whole model 222 SO. RIVERSIDE PLAZA 
back and forth to floppies in less CHICAGO, IL 60606 


than 40 seconds. SUPER 312-648-4844 - 
There's simply no other memory- holders order 
expansion/software combination EN Mastercard and 100-855-2246 
EXPANDER «== 
Ес A Le 
PLUS 


Following our long-established Omega MicroWare policy, present Super prec te 
and -80 owners may upgrade for the price difference only. Phone our office for details. 


T.M 
OMEGA MICROWARE INC. 


Apple [$ a registered trademark of Apple Computer, Inc. VisiCalc is a registered trademark ofVisiCorp, Inc. Super Expander Plus, Ramex-128, and Omega MicroWare are trademarks of Omega MicroWare, Inc. 
© 1983 Omega MicroWare, Inc, 
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NEC 8023/TEC M-8510 
Outstanding Graphics, Print 
Quality & Performance 


Ы + 
IM 
Ld 
а 


144 x 160 dots/inch - Proportional spacing 

* Lower case descenders * N x 9 dot matrix 

* Bcharacter sizes * 5 unique alphabets - Greek 
character set * Graphic symbols * 100 CPS print 
speed + Bi-directional, logic-seeking * Adjustable 


| tractors * Single-sheet friction feed * Vertical & 


horizontal tabbing 


Letter quality: Standard serial or parallel data 
interface * Drop-in ribbon * 144 WPM * Various 


| fonts available * Loads paper like typewriter 


| Prism 80/132 


Affordable Color, Speed 


200 CPS • Bi-directional, logic-seeking * 24 x 9 dot 
matrix * Lowercase descenders “8 character sizes 
* 80-132 columns • Proportional spacing 

* Text justification - Optional color and dot resolu- 
tion graphics 


Prism80....... BaseList $1,299 N^, T | 
Prism132...... Base List $1,499 JUI 
jrothers HR Daisy W eel 
Perfect for quality 
quiet word processing. 


* 16 СР5* Prints up to 6 copies * Bi-directional 
* Cloth or carbon quick-change cassette ribbon 
* Quiet, efficient operation for word processing 


Up to 500 CPS - Dot addressable graphics 
* Parallel and serial interfaces standard * Switch 
selectable protocol • Cartridge ribbon + Foreign 
character sets • Underlining * 1.5k to 12k buffer 
* Correspondence quality print 

List Discount 


Anadex DP-9501A ....... $1,725 EA 300 
Anadex DP-9620A ....... $1,845 ir 


AnadexWP-6000........ $3,250 


* Handles single sheets for forms Brothers HR-1 | | 
“ы | Parallel ........... List$1,100 Мі, | | 
Smith-Corona TP-1..... List $895 YUGI Serial ............ List$1,200 ыш 
nadex Sil ent ScriDe video C 
| The Quiet Serial Matrix Price, Peformance & Reliability 
Impact Printer 


| ненин» натты 


гы Шели Video 300 List $249 
$57 | Video 300, green...... is nus, 
MERETET $699 5676 | Duero e uses SCall 
| 950............... $1195 $945 | for low 
| 970............... $1495 %СәП | prices 


eI 


ne! ] 
= п ote | 


High- Quality Printers 
at a Low Price. 


160 CPS - Dot graphics * Proportional spacing « 
Downloadable character sets * 10 and 12 CPI ° 
Super/subscripting * Underlining * Reverse line 
feed 


Epson FX вегіев.............. 


Full Line of Epson Accessories 


—— — чат у — — ————  ——  À———ÓÓ —ne— ——— 


120 x 144 dot graphics “100 CPS « 2. 3K buffer 
* 2K User programmable НОМ“ ы» | 

Underlining • Super/subscripts „ 

* Friction feed and adjustable Кут 
tractors "ei лгі 


Gemini10 ............. 1? 
Gemini 15 | 


11141) 


ed Baron. Home of the Nation's 


| 
| 


rgest Computer P 


rinter аргу. 


Тһе Сгар 1219 
Apple? Graphics intertate 


* Graphic and text screen dumps * Dual Hi-Res 
Graphics • Printer selector dip switch • Apple It] 
compatible’ Inverse graphics • Emphasized 
graphics * Double size picture * 90? Rotation * 
Center graphics * Works with Pascal and СРМ” * . 
Optional bufferboard available PTT 
Grappler +..................... "29 
"Requires software driver 
Apple is aregistered Trademark of Apple, Inc. 


Customer Benefit 
Package 


1. Free Expert Consultation. 2. Tech- 
nical Staff. Even your most involved 
questions get quick, helpful answers 
from our staff of printer technicians. 
3. Free Catalog. Get your inform- 
ative catalog with printer compari- 
son chart and print samples today. 
4. Warranty. The manufacturer's war- 
ranty where applicable. 5. Same-Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 
make every effort to keep a large 
stock of our advertised products. 
8. APO/FPO Orders Welcome. 


Thon m в. EM. 
е HBumerbDpoara'" 
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For “Кемеде and Printers 


Take your existing printer interface—and 
buffer it! 

* Versions for Grappler + , Apple interface, Epson 
interface, and others “ Comes standard with 16K 
buffer - Expandable to 32K and 64K: Includes 
interface docking cable 


TheBufferboard..............-.. 2 | 


== — —— 


Hi-Res € or r TRS 80 Block Graphics 


jeme a 
=. 


120/200 CPS 9 x 9 Matrix • Bi-directional, logic- 
seeking printing * Lower case descenders * Four 
print styles * Optional Hi-Res Graphics 


Okidata82A .......... List $649 
Okidata ВЗА (w/Tractor) .List 5995 (f... 
Okidata 84 (Parallel). ..List $1395 Q0 


Here's How To Order: 

Phone orders are welcome; same-day ship- 
ment on orders placed before 11:00 a.m. 
Free use of MasterCard and Visa. COD's 
accepted. Personal checks require 2 weeks 
clearance. Manufacturer's warranty in- 
cluded on all equipment. Prices subject to 
revision. 


ни ———— 
Mic Lo | оргіѕт 3m 480 | 
"Prints like a daisy, | 
priced like a matrix! | 


* Correspondence quality in a single pass 
* Dual speed 75, 110cps * Proportional spacing 
* Bi-directional, logic-seeking * Platen Pin 
or pressure feed - 24x 9 dotmatrix* 10,12, 16.8 | 
characters per inch - Double width characiars 


IDS Microprim 480 ....List$799 XLA all | 


Other Quality Printers 
а [ i 4 Lu 53 ron 
NEC Spinwriter RO 
Serial Parallel 7700 ......... $3055 $2500 
Serial 3510 ......... $1895 $1700 


Interface Equipment 
Complete Stock of Options, 
Cables and Accessories 


CCS APPLE SERIAL Interface & Cable ..$150 

SIGNALMAN MODEM............. SCall 

COMPLETE STOCK OF EPSON 
ACCESSORIES ................... $Cal 


CUSTOM PRINTER CABLES FOR 
Apple, Atari, IBM, TRS-80 (ali models). Call 
HAYES MICROMODEM II 300 


PRINTER STANDS: Large............: 3 99 
Mall. oak encase at $ 25 
PRINTER RIBBONS—Most Types 


Call For Free Catalog: 


L Таз Be, ip №, 
| wi | | кер Em р | = 
A 1 ie d } й. ms 7 m иш 1 

i d 


CA, AK, HI (714) nosrni 
es cm. 
Baron 


EBPUTER PRODUCTS 


Circle 324 on inquiry card. 


_ 4501E. Eisenhower Circle, Anaheim, CA CAS 92807 2 


PERIPHERALS 


Here are some of the products BISON 
carries for Apple Computers. 
If you don't see what you want 
here, give us a call. 


Microtek. 16К ВАМ Card for Apple Il ....... $65.00 
Microsoft Premium Pack қаласа Іс саз 479.50 
| BISON. Add-on D Disk esq er 260.00 
( 100% A Apple Compatible) 

Apple Joystick . Фукс. с ...4-......@9.50 

_ Parallel Printer С Card with Cable. eee. 71.00 

Kensington : System Saver ..... E Ego copa 75.00 

D.C. Hayes Micromodem p. m 270.00 
‘Microtek Apple Dumpling GX. Or FÉ E 118.00 
(also available with PUDE 
Microtek Magni аа. 249.00 
Microsoft Z80 Softcard with CP/M™....... 259.00 

Videx | Enhancer.. Aa o кке же рс eee 119.00 

Videx Function Ѕігір ...................... 59.00 
Practical Peripherals% 

Microbufter И, 16K, Parallel............... 209.00 
 Microbuffer W 32K Ranallel 225220922222. 259.00 

. Microbuffer Il, 16K, Serial ................ 209.00 

Microbuffer Il, 32K, Serial ................ 259.00 

Microbuffer 8K, Serial...... nc seo fc. 125.00 
Microbuffer 16K, Рагайе!................. 125.00 

PRINTERS 


BISON carries all of the major brands of 
printers. If you need help choosing the 
proper printer for your needs, call and talk 
to one of our support technicians. 


) МЕС PC-8023A Егіс. & Trac. w/Graph. . . 6485.00 
Okidata Microline 82A 80 Col. w/Trac. ....459.00 

Okidata Microline 83A w/Trac., 132 Col. ...639.00 

Okidata Microline 84P, Parallel ........... 925.00 

Okidata Microline 84S, 200 cps/S ......... 999.00 

| | Star Micronics Gemini 10 Printer... Call For Price 
Star Micronics Gemini 15 Printer.. Best In Town 

| C. Itoh Prowriter 1 Рагае 1...1... 485.00 
©. Itoh Prowriter 1, Parallel/Serial ......... 575.00 

6. Iteh Prowriter ІІ, Parallel............... 625.00 

C. Itoh Prowriter ІІ, Parallel/Serial ........ 685.00 

Е С. Itoh F-10 Starwriter, Parallel 40 cps... 1225.00 


aj Itoh F-10 Starwriter, Serial 40 cps .... 1225.00 
C. Itoh F- 10 Printmaster, Par. 55 cps .... 1495.00 
С: Itoh E- -10 Printmaster, Serial 55 cps. . 1495.00 


Comrex Daisy Wheel Printer, Parallel ..... 735.00 
Comrex Daisy Wheel Printer, Serial ....... 785.00 
n Comrex Tractor Feed .................... 255.00 


Compatible P2350 by Toshiba 

Letter Quality, Dot Matrix Printer 

with Tractor Fi вед ACERT RT er een 1895.00 
Diablo 630 Daisy Wheel Printer i26 1673:00 


... For more information circle reader service #53 


MONITORS 


SANYO 

12" Green Monitor Model DM2112........... 89.00 
DMC 6013 13" Color Monitor ........... ..575.00 
VMC 7013 13" RGB Color Monitor ........ 375.00 
AMDEK Monitors 

AMDEK Video 300 

12" Green Phospher Non-Glare........... 145.00 
AMDEK Color Il 

13" Color Mon. RGB IBM/NEC/Apple ..... 645.00 
АМЕ КИЕСІ ат... а a Ta 299.00 
МЕС 

AZ OEN MOMON o ої 159.00 
134 СОНО ПИТ, 2.2222 Een 525.00 
13" RGB Color Monitor .................. 755.00 
Comrex 

6509:13” Golor Мол%®юГ................... 289.00 


TELEVIDEO PRODUCTS 


TeleVideo computer terminals and desk- 
top computer system — high price fea- 
tures at low prices. 

TeleVideo TS-802 Computer System 
64K, 4 Mhz Z-80A, CP/M™ 

Dual Floppies, 720K Total 

Same CRT and Keyboard as Televideo 950 Terminal 
Network Expansion Capabilities 

Те@ёМмїйё© Т5-802...................... 2695.00 


TeleVideo TVI- 850 Term.— Top-ot-Line ...875.00 


MICROPRO SOFTWARE 


Call for tremendous savings on MicroPro Software. 


5-100 PRODUCTS 


Sierra Data Sciences 
S-100 Master/Slave Single Board Computers 


Master — 4 Mhz, 280A ................... 690.00 
Slave — 4 Mhz, 280А..................... 625.00 
Sierra Data CP/M™ w/Sierra Data BIOS ...225.00 
Si ert ttc ЕО ОИЛА АА 25.00 
Sierra Data-Winchester Adaptor ..........159.00 
Sierra Data Turbo DOS .................. 750.00 
QT Products 
QT 6-Slot, Dual 8" Drives................. 55000 
QT 8-Slot, Dual 8" Пгіуеб................. 560.00 
QT 12-Slot, Dual 8" Огімеѕ................ 620.00 
DISK DRIVES 
Qume #842 (Replaces Data-Trak 8) ....... 490.00 


Tandon Thin 8" Sngl-Side, Dbl-Density ...345.00 
Tandon Thin 8" DbI-Side, Dbl-Density ....475.00 
Mitsubushi Dbi-Side, Dbl-Density..,...... 599.00 


PRICES!!! 


"We accept Cash, Certified Checks, VISA and MasterCard” 


_ BISON PRODUCTS, INC. HAS GONE 
JILD & WOOLY WITH LOW 


FLOPPY 
DISKETTE 
SPECIAL 


WABASH 
Single-Sided, 
Single-Density 
Box of 10, 8” or 5 14" 


19.00 


SPECIAL OFFER: 
Buy a Case of 
Wabash 5 14” Diskettes 
(100 diskettes to a case) 
and you pay only 


$170.00 


(Save $2.00 a box) 


TDK 
Single-Sided, 
Single-Density 


Double-Sided, 
Double Density 


THE BULL 


DISKETTE AND 
INFORMATION HOLDER 


FREE 


with $100 purchase. 
(Normally retails for $9.95) 


All merchandise new in factory cartons with manufacturer's warranty 
Corporate and Schodl District P.O.’s accepted subject to credit approval. 
Enclose financial statement with order. 

California residents add Sales Tax. Shipping charges added to all orders. 

“No refunds without prior approval" — Bison credit only on returned merchandise. 


QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


For Further Information Please Circle Reader Service #54 
Add 3% for credit card purchases. 


Send Mail Orders To: P.O. Box 9078-184 е Van Nuys, California 91409 
For Questions or Phone Orders Call: 


(213) 994-2533 


Data Collection 


with a Microcomputer 


Using a TRS-80 Model I for environmental 
research saves time and money. 


A friend of mine who lives on the 
edge of a small lake spends every day 
watching the seasons change, study- 
ing the weather, and observing the 
effects of the creatures in the lake. My 
friend is particularly fascinated by the 
chemical, biological, and physical 
processes going on in the little pond, 
and like Thoreau beside Walden the 
fellow resides in a small cabin and has 
little contact with outsiders. Much to 
my advantage as a limnologist (a 
biologist who studies lakes) ту 
friend has almost infinite patience as 
an observer and commentator and 
asks only for a continuous supply of 
electrical power and reliable 
maintenance for the various sensors, 
probes, and transducers that monitor 
the lake. My friend, as you may have 
guessed by now, is not a person but 
an old TRS-80 Model I. My 
colleagues and I have found this 
inexpensive computer very useful for 
scientific research. 

As a limnologist, I am interested in 
the conditions that control the rate of 
growth: of the microscopic algae 
(phytoplankton) that are suspended 
in lake water. The variables that 


About the Author 

Dr. Kelly, an associate professor of 
environmental science at the University of 
Virginia, is involved in research into the 
character of lakes. 


Dr. Mahlon G. Kelly 
Department of Environmental Sciences 
University of Virginia 
Charlottesville, VA 22903 


Photo 1: The tower supports such 
meteorological sensors as anemometers 
and radiometers, and the raft supports 
such sensors in the lake water as oxygen 
and temperature probes. Signal- 
conditioning amplifiers are housed in the 
white box on the raft, and special 
equipment can be set up on the raft as 
well. 


influence their growth include light, 
physical mixing of the water (which is 
related to the temperature variation 
with depth in the water column), and 
available nutrients such as nitrate and 
phosphate. 

The release of oxygen and the 


uptake of carbon by photosynthesis 
reveal the algae's rate of growth. By 
measuring the change of oxygen and 
inorganic carbon concentrations in 
the water, we can estimate the rate of 
photosynthesis. We can then relate 
that rate to various environmental 
factors if we have measurements of 
light, temperature distribution, wind 
velocity, air temperature, relative 
humidity, and precipitation. But 
manually measuring and logging all 
of these variables is time consuming 
and produces only infrequent esti- 
mates of photosynthesis. If we could 
study daily variation by collecting 
data at least every half hour and 
collect that data day after day for 
periods of weeks, months, and 
seasons, we could produce a very 
sophisticated analysis of the factors 
that regulate the ecological quality of 
a lake. 

Al of these variables can be 
measured by probes, sensors, and 
other transducers whose output can 
be converted to a voltage. In the past, 
we recorded the voltages on digital 
tape with a data logger. Then we fed 
the tape to a large computer to get 
actual values for light intensity, 
temperature, oxygen concentration, 
and so on, from which it calculated 
the rate of photosynthesis. The catch 
is that data loggers are expensive and 
data processing is tedious. 
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Photo 2: The buoys leading to shore support the wires that send analog signals to the 
cabin. The wire for transmitting the signals would have been the most expensive item of 
the whole installation if we had not bought it as military surplus. 

The TRS-80 is housed in the hut along with other equipment for studying the lake. 
The hut is heated and air-conditioned because the graduate students operating the 
equipment argued that the TRS-80 couldnt withstand a wide temperature range. 
Personally, 1 think the students are more temperature sensitive than the T RS-80 is. 


That's where my friend the TRS-80 
comes in. Our department has a 
16K-byte Model I that includes an 
interface with an analog-to-digital 
(A/D) converter, a multiplexer, and a 
clock. The interface feeds 48 channels 
of data into the computer's bus and 
from there into memory. The A/D 
converter cost about $450 in parts 
and the TRS-80 about $650, making a 
total of $1100 for hardware. The least 
expensive data logger available 
would have cost more than $3000, 
and a specially designed data-logging 
computer to do the same job as the 
TRS-80 would have cost more than 
$10,000. Granted, a more expensive 
computer would have had additional 
capabilities, but we didn't need them. 
And we certainly didn't need the 
additional expense. 


The Data-Acquisition Problem 

Figure 1 shows the general data 
flow we needed for our research. This 
sort of data flow is common in many 
science and engineering applications: 
data is collected from a variety of 
sensors, recorded, and processed, 
then the results are displayed and 
stored. 
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In the past, monitoring data from 
the field, which is common in 
meteorological and water-quality 
work, usually involved a “dumb” 
data logger. Figure 2 shows such a 
data flow. In this instance, the data is 
converted to raw digital values that 
are stored at some fixed-time interval 
on magnetic tape. Tapes from the 


A specially designed 
data-logging computer 
to do the same job 
would have cost more 
than $10,000. 


field recorder are then carried to the 
lab and processed through a tape-to- 
tape converter that makes standard 
7- or 9-track tapes compatible with a 
mainframe computer. Then we carry 
these tapes to the computer, where 
the values are converted from 
voltages and transferred to hard disk. 

The data can be examined on a 
video display using an editor to 
eliminate obviously bad values. (Bad 
values are the result of anything from 
birds perching on anemometers to 


fishermen anchoring their boats on 
top of light sensors.) Once corrected, 
the voltage values are then usually 
stored on magnetic tape. The voltages 
are averaged using an appropriate 
scheme to remove spurious noise and 
then converted to true values, such as 
temperature, which are stored as 
another disk file and saved on tape. 
Then that file is processed to convert 
the data into the information needed 
for the research. In our case, rates of 
change of oxygen concentration are 
converted to photosynthetic rates, 
which are expressed as the rate of 
release of oxygen by plants in the 
water. These results are output to 
tape and printed. 

This scheme has several dis- 
advantages. The most obvious 
drawback is that the operator can't 
monitor what a dumb logger is doing. 
And data loggers (even dumb ones) 
are expensive. Moreover, it takes 
time and money to transfer tapes 
from the field to the lab and then to 
the computer, to pick up output 
(tapes and printout) from the 
computer, and so on. And, of course, 
processing time and disk storage on a 
mainframe computer are expensive. 
We needed to make at least five trips 
to and from a computer center and 
five program runs on the mainframe 
for the scheme shown in figure 2. 


Enter the Microcomputer 

Figure 3 shows the same data flow 
mediated by two TRS-80 micro- 
computers. Ап A/D converter still 
processes the voltage signals, but now 
they go directly to the memory in the 
microcomputer. The signals are then 
converted to voltages (in floating- 
point form), the values are averaged 
by whatever scheme is appropriate, 
and the results are recorded on an 
inexpensive cassette tape. 

The advantages of this method are 
clear. The operator can monitor 
what's happening on a video screen, 
and the voltages can be converted to 
preliminary true values. Out-of-range 
values can also be recognized and 
eliminated. Several steps usually 
done by a mainframe computer are 
now done in real time by the TRS-80 
located in the field. After a few days, 
the tape is removed and taken to 


another TRS-80 in the lab, where the 

data is transferred to disk. The data is 
then checked and changed with a text үні me үні 
editor (we use Scripsit), and the 
voltages are converted to real data 
values. Archival data is stored on a 


L 
cheaper than a magnetic tape. | 
At this point there are two options ш 

for further data analysis. Опе is to do | TAPE STORAGE | 
simple data analysis using the TRS-80 n 

in the lab. For example, if we only 
need averages of various parameters 
every six hours, they can be cal- 4 

culated, stored on disk, and printed 
out by the TRS-80. Usually, how- 
ever, the necessary calculations 
would take too much time and mem- 
ory, and the mainframe computer 
would better suit the task. For- 
tunately, several communications 
programs are available for the 
TRS-80 that enable disk files to be 
sent over the phone to other 
computers. Our files are sent to the 
universitys computer for further 
processing, and results are returned 
to the TRS-80, where they are stored 
on disk and printed. 


By using the communications + ANALOG INPUT SIGNALS 
programs, we eliminated all of the 


TAPE STORAGE 


PRINTOUT 


Figure 1: The data flow used in our research. 


trips to the computer center, cut the t+ 2272 е.” 

mainframe programs down to one, + "DUMB" DATA LOGGER 

completely eliminated  reel-to-reel n 

data conversion, and made the | 

system easier to use. The special i | mE 
hardware and software we needed to $ 

S our task are described + CONVERSION TO 9-TRACK ANSI | 
elow. 


The Hardware * HARD DISK IN CYBER 172 

The A/D unit, designed by Jim sE PROCESS ESE ATA 
Demas of the University of Virginia : A COLLECTION SITE. 
Chemistry Department, uses an | Е паша ERE: 
interface from HUH Electronics (a 


Y 
| $ MAINFRAME LOCATION. 
* 


NOTE: 


California Computer Systems) to 
convert signals from the 40-line 
TRS-80 bus to an S-100 bus. The * VALUES ON DISK ез 
HUH interface has three cards: a 
multiplexer, an A/D card, and a 


ж STATISTICAL AND OTHER ANALYSES 
Wameco RTC-1 clock board. Once 
the clock board is programmed by the ' 
TRS-80, it controls the multiplexer ж | FINAL VALUES ON HARD DISK 


sampling and data transmission to the 
TRS-80. The multiplexer board, also 
designed by a faculty member, uses 
six Analog Devices chips (AD7507s), 
each of which controls eight input Figure 2: A typical scientific data flow using a data logger. 


PRINTOUT 
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* ANALOG INPUT SIGNALS 


`~ vy ttt 


Г CLOCK AND | 
| +] CONTROL circuit 


(50-SECOND UPDATE} 


ть 
E 
в 

ám 


— | STORAGE | 


* EDITING ———M VIDEO DISPLAY 
* FLOPPY DISK — >| STORAGE | 


( PHONE LINK) 


( PHONE LINK) 


Жж TRS-80 DISK FILE 


NOTE: 


+ = PROCESSED AT DATA 
COLLECTION SITE. 


Ж- PROCESSED IN THE LAB. 


* PROCESSED AT 
MAINFRAME LOCATION. 


VIDEO DISPLAY 
STORAGE 
PRINTOUT | 


Figure 3: A typical scientific data flow using two microcomputers. 


signals. The input signals go to an 
ICL 7109, 12-bit A/D converter chip 
and from there via the HUH 
converter as parallel input into the 
TRS-80 bus. The input ranges from 
—4 to +4 volts (adjustable with a 
trimpot) with a resolution and 
accuracy of more than 1 millivolt. 
Each of the 48 channels can be 
examined at an interval of less than 
10 ms (milliseconds), although we 
sample only at 50-second intervals. 
The sampling interval can be 
programmed by the TRS-80. 
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Data-Acquisition Software 

Output from each channel is stored 
in 2 bytes of high memory and re- 
freshed at every sampling interval. 
The sampling is interrupt-driven. 
Another 2 bytes are used to store 
output from the clock, which is 
recorded as "elapsed time since start." 
The software is a simple 154-line 
BASIC program that includes two 
machine-language programs that are 
put into a specific high-memory 
location. 

The first program, which uses 36 


bytes, initializes and sets up the clock 
board. The second, which uses 154 
bytes, is a driver that receives the 
inputs and places them in their 
memory locations. Those locations 
are then read by the BASIC program 
and the contents are converted into a 
millivolt value that is stored as an 
array variable. We use an x by y 
matrix for the input variables where x 
is the number of channels and y is the 
number of samples taken in the 
interval between outputs to the tape 
recorder. Thus, using а 5-minute 
recording interval and 15 channels, 
data is stored in a 15 by 6 array (5 
channels with 50-second sampling 
results in 6 inputs per channel). 

Normally we average the inputs for 
5 minutes before recording, then 
convert the averages of the input 
voltages to actual variable values 
(e.g., oxygen concentration in 
milligrams per liter or temperature in 
degrees Celsius). The time is also read 
from memory and recorded as 
decimal hours. We could process the 
inputs further by examining, for 
example, rates of change of the 
values. That would require only the 
addition of subroutines to the BASIC 
program. 

When the data is recorded to tape it _ 
is also placed in memory in an x by 48 
matrix; here, x is the number of input 
channels. This matrix may be 
examined at any time by the 
operator, so if records are made every 
half hour, the previous 24 hours of 
data can be reviewed on the screen. 
Other information can be stored at 
the time of recording for future 
review by the operator. 


Using the System 

The operator needs to know little 
more about the computer than how 
to turn it on and load the program 
from tape; the program is self- 
prompting. First it asks for a header 
message that will be recorded on tape 
and will describe the particulars of 
the experiment. Another prompt asks 
how many channels are being used, 
what the sampling interval should be, 
how often the data should be re- 
corded and what the averaging period 
should be, what the start time is, and 
what variables are being input on 


Apple Il + 48K, Call 
Apple Ill 128K, Сай 


Apple Н Compatible 
Hardware & Software 


MicroSoft Softcard Premium System 
(includes: Softcard, RAM Card, VidexVideo- 
term BO Col., Softewitch, Osborne СР/М? 
user guide) 

16K RAM Card by Microsoft... . 145 
7-80 Soft Card by Microsoft.... 275 


(Viae 
Videx VideoTerm 80 Cel. Card... $245 


COMPANY ^c 
Vision 40 Soft Screen Inter. ... $139 
Vision 80 Video Display Card. . . . 239 
Clock/Calender Card(Appie Ill). . . 159 
A-800 00 8''Disk Controller... . 299 
V-1000 w/2 SS 00 8''Drives, 1199 
V-1000 w/2 00 DO 8''Drives, 1499 
V-1100 w/2ThiniinsDDDDB''Drives 1699 
Ұ-1200 БМВ Orive 
Solo 574 "SS Drive w/Apple Cont., 329 
Solo 5'A''SS Drive w/o Controller, 259 
Mountain Computer 


IPE oORPORATIB 


RAM Plus + (16K) 
RAM Plus +(32K) 
Expansion Chassis 
Music System 

Super Talller 50-200 
Card Reader 


Dynamic Disk Systems 


Apple 11, Apple 111, IBM PC 
5 MB Disk System 
10 MB Disk System 
15 MB Disk System 


13 TEXAS INSTRUMENTS 
COMPUTERS 


TI-99/4, 5198 


*Nat cost after $100 Factory Rebate. 


Peripheral Expansion Sys. . $195.00 
RS-232 Interface Card 
Disk Controller Card 


TEXAS INSTRUMENTS 
SOFTWARE 

PHM-3026 Extended Basic... . $80.00 
РНМ-3035 Terminal Emulator I! . . 39.00 
PHM-3055 Editor/Assembler.... 80.00 
PHM-3058 MiniMemory. ...... 80.00 
РНМ-3013 Prenl.Rec.Keeping. . .39.00 
PHM-3053 ТІ invaders | 
PHM-3057 Munch Man 
PHM-3054 Car Wars 
PHM-3112 Parsac 


TEXAS INSTRUMENTS 
CALCULATORS 


| МК | 
300 Baud ATARI Modem 


n Personal Con 


Е 


ATARI 400:%9198 ' 


ATARI 410 Program эи, 
ATARI 810 Disk Drive 


ATARI 850 Interface 


SIGNALMAN 


Command Control | Voice Synthesizer 


Joystick Controller (For ATA 
| у $99 


ATARI Centipede 


ATARI Cavarns at Mars 


ALIEN VOICE BOX 


589. | $24.95 ea. 
—PERCOM— 


АТАЛ! SS DD Singts Disk Drive. . . $629 


ATARI $$ 00 Dusi Disk rive... 989 , 


(2 | HEWLETT 


РАСКАНО 


Buy any HP item in this box... 


HP-41 Card Reader »Фееәоечвее $159 
HP-41 Optica! Wand 99 
HP-41 Printer (82143A) 

HP-IL Printer (821624). . .... 

HP-IL Digital Cassette Drive 

HP-IL Video interlace-Module . . . 179 


and get EE item in this box ! 

НР-41 Quad. Memory Module... $59 
HP-41 Ext. Func. Mem. Module .. 59 
HP-41 Extended Memory Moduls, 59 
HP-41 Time Modul............ 59 


HP-41C .. $149 
HP-41 CV... $219 


HP-100. Ar... 90 
HP offers and prices expire 4/30/83 


—MONITORS— 


BMC 12"'Gr.,... 
Sanyo 9"'Gr,,... 


599 
159 


Sanyo 12''Gr.,. . 209 
—PRINTERS— 


8023 Ітресі Dot Matrix 

3510 33 CPS Serlal 

3530 33 CPS Centronics Ры.,.... 1699 
BI-Directional Tractor (3500) .... 229 
7110 SSCPS Serial 

7730 55 CPS Centronics Раг.,.... 2349 
Tractor for 7700 Sertes 


NEW! OKIDATA92..... Call 
CENTRONICS 730-1 Parallel $299 


15 ўс мд Smith-Corona Daisy Wheel 
TP-1.. Now $599. 


--М00ЕМ5-- 
Novation Cat . . $139 


Novation D-Cat 


Writ te АР Free Ca talog 


140 0 


= = = — — 1 


Deis па! 
: С: Ji m. ЫХ 11 
Kd ( 1 А 3 em 1$ 
"EN М b P.O. Box г 
ь Syracuse, KY ‚ 13201 


Ш M г ) - 


QUADBOARD by QUADRAM, Inc. 
Memory Expansion, Clock, Parallel 
Interface, F232 Int., OW ONE BOARD! 


--|ВМ SOFTWARE— 
WordStar by MicroPro $299 
VisiCalc by Personal Sottwara 


Franklin Ace 1000 Color Pkg. 
е Ace 1000 w/color 
e Disk Drive w/controller 
e RF Modulator (ter color ТУ), $1499 
Franklin Add-on Driva 


—MICROSCI— 
Apple 11 + Compatible Drive 
Disk Drive w/Controiler....... $479 
Disk Drive w.o./Controller 379 


—RANA/Appie— 
Elite | Disc Drive $34 


Corvus Winchester 5 Meg.Disk, $2295 
Corvus Winchester 10 Meg.Disk, 2895 
Corvus Winchester 20 Mag. Disk, 3795 
Mirror Back-Up 


—THORNE— 


Soccer (ATARI) 

В Jumbo Jet Pilot (ATARI) . 37 
тноям см Kickback (ATARI) 
VIDEO ров {АТАВІ)...... . 24.95 
Submarine Commandor (ATARI)... . 37 
Music Composser (VIC-20) 


Home Financial Managemant . . . 24.95 | 


Cx commodore | 


Commodore VIC-20 5169.00 
Commodore Dstssette 

Commodore Super Expander. . 
Commodore 6K Memory 

Commodore VIC Avenger 
Commodore VIC Super Allen... . 24. 
Commodore VIC JupmerLander . 24.95 


—CABLES— 
Parallel Printer Cables 


If you are in need of 
something you cannot 
find in our ad, 
PLEASE CALL. 


SHARP 


PC-1500 Hand Held Computer... . 
CE-150 Printer/Cass. interface... . 
CE-152 Cassette Tape Recorder 
CE-155 BK RAM Memory Module... . 
CE-151 АК RAM Memory Module. . . . 


FLOPPY DISK DRIVES - 8" 
QUME 

242 - Half height DSDD 48TPI 450.00 
842 - Full size DSDD 48TPI 465.00 
TANDON 

TM-848-2 - Half height 0500 48ТР! 
MITSUBISHI 

M-2894-63 - Half height 0500 48TPI 


FLOPPY DISK DRIVES - 5:4" 
QUME 


142 - Half height 0500 48TPI 
542 - Full size DSDD 48ТР 
592 - Full size 0500 96TPI 


TANDON 


TM-100-2 - Full size 0500 48TPI 
TM-100-4 - Full size DSDD 96ТР! 
(For the IBM PC) 


MITSUBISHI 


M-4853 - Half height DSDD 96 335.00 

M-4854 - Half height DSDD 5% 395.00 

WINCHESTER HA 

AMPEX 

Pyxis 7-54” 7MB с. | 650.00 

Pyxis 13-54" 13MB сарака 795.00 

Pyxis 27 -5'A" 27MB ct 1225.00 

*** 1 year warranty 

WINCHESTER 

MEDIA DISTF 

MD-10 - 1MB C 2695.00 

MD-20 - 22MB į 3595.00 

479.00 

595.00 
625.00 
595.00 
750.00 
750.00 

QUME 

oprint 11 - 40 CPS Daisy wheel 1395.00 

MPI 

Printmate 150 А-1 - Serial. 4K buffer 999.00 


Г MEDIA DISTRIBUTING 


P dd - ай 

(408) 438-5454 

SUPPLIES AND ACCESSORIES ALSO AVAILABLE 
DEALER INQUIRIES INVITED 


PRICE QTY. ONE 


particular channels. It also asks for 


certain calibration constants. Alter- 


nately, the operator can choose to 
record input voltages directly, 
leaving conversion for later 
processing. While the program is 
running, the operator can press 
certain keys to do such things as 
display the time, review past data, 
allow another message to be re- 
corded, or stop the run. 

Initially, recording data to tape 
posed a problem, because numerical 
data takes a lot of tape space. Our 
solution was to convert each value to 
a string, concatenate the strings (with 
the time added on at the end), and 
record the single resulting string. This 
procedure makes it possible for one 
side of a 90-minute cassette to hold 
enough data for about 10 days. You 
may find the procedure useful if you 
want to store a lot of data on tape. 


Processing the Data 

Getting the data to the computer 
and then onto tape is only half the 
problem. The tape must be read and 
the data processed further, and in 
some cases we have to send it to the 
university's Cyber-173 computer for 
very detailed and time-consuming 
analysis. This additional work 
requires the use of a more 
sophisticated TRS-80 that has three 
double-density disk drives, a fast 
printer (Centronics 102A), 48K bytes 
of memory, and a modem. This 
TRS-80 is used as a text editor and 
teaching device as well as a smart 
terminal for our large computer. 

Two programs do all of the work 
with the field data. The first one reads 
the tape and makes an image on disk 
while (at the option of the operator) it 
sends a copy to the printer. Once the 
printout has been examined, any 
errors can be corrected using Scripsit. 
As a result, editing and modifying the 
data is very easy. 

The second program reads the disk 
image of the data and decomposes 
each data string into actual values. It 
also does any further conversion that 
is necessary. For example, if values 
were stored as voltages, the program 
will calculate true values. In the data 
string, a space is used as a value 


TERMS: COD, CASH WITH ORDER, MASTERCARD, VISA ! delimiter, and the string must be 


FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 


Circte 261 on inquiry card. 


2OMPI | SUBSYSTEMS 
I I | m The MD-10, an 11 MB formatted system for $2695. 
| | B The MD-20, a 22 MB formatted system for $3595. 
B ihe MD-44, a 44 MB formatted system for $4395. 


Interfaces with any Z-80, 

CP/M* system as well as 8085/8086 and ІВМ РС“ 

B Software includes SOURCE CODE and enhanced 
utilities. 

B Simple installation. 

B Networking option; tape back-up option. 


m Unformatted disk drives at 7MB ($650, quantity опе); 
13MB ($795, quantity one); 20MB ($950, quantity one). 
and 27MB ($1225, quantity one). 


B 90 вела average access time. 
B Maintenance-free operation. 
B An AMPEX one-year warranty. 


MEDIA DISTRIBUTING 4444 Scotts valley Drive Scotts Valley, CA 95066 408/438-5454 


Circle 262 on inquiry card. 


examined character by character. 
This process would be insufferably 
slow in interpreted BASIC, but using 
Microsoft's compiler speeds up the 
process. For example, it takes about 
15 seconds to decompose and ma- 
nipulate a single string record in 
interpreted BASIC, while 30 may be 
done in a minute using the compiled 
program. 

The output is sent to a second disk 
file, to the printer, and to the screen. 
The disk file may also be modified by 
Scripsit if necessary. The entire 
process for 5 days of 15 channels of 
data takes from one to two hours, 
depending on how much editing you 
must do. Because the TRS-80 is not 
always reliable when it comes to 
writing and reading from tape, some 
records are garbage. The second 
program detects garbage and dubs in 
interpolated values (we can get away 
with this because we are collecting 
more data than we really need). By 
using one of the commercially 
available units that improve tape 


read/write reliability, the garbage 
could be largely eliminated. 

The data must still be sent to the 
universitys Cyber-173 computer. 
This is easily accomplished by using 
any of the communications programs 
designed for uploading and down- 
loading programs from computer 
bulletin boards, The Source, and so 
on. We use Lance Micklus's ST80-III. 
We load the data file into a memory 
buffer, dial the Cyber's user number, 
log on, and send the buffer to the 
CDC at 300 bits per second. The data 
is then stored on a disk at the Cyber, 
where we can do whatever analyses 
we like. 


Similar Applications 

We also use a TRS-80 for logging 
data in an analytical chemistry lab. 
Its connected to a spectrophotom- 
eter, an automated titrator, and an 
autoanalyzer to calculate chemical 
concentrations and other informa- 
tion. In fact, this TRS-80 has replaced 
many of the functions of a $40,000 


Need to Measure Your | 
Corporate Communications? 


Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 


Call McGraw-Hill 


Research 


Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hill 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu- 
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 


Put McGraw-Hill Research to work 
for you. 
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For a quote or proposal, call 

Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997-3095. Or, write Corpo- 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 


If it's a communications problem, we 
probably pioneered the solution. 


LSI-11. We had been sending the 
chemical data over wires to a central 
LSI that serviced several labs, but 
using the TRS-80 for the same 
purpose was actually cheaper than 
buying and installing the cables to 
transmit the data. And it was more 
convenient. 


Microcomputer As Data Logger 

We chose the TRS-80 for its low 
cost and the plethora of software 
available for it. Having a low-cost 
field unit is very important to us. Last 
summer our installation was hit by 
lightning; traces were actually 
vaporized on the boards and the 
TRS-80 was ruined. Even after we 
replaced it, our total expenditure was 
much less than the price of one data 
logger. 

The software advantages are even 
more important. Using Scripsit to edit 
data files gives us flexibility that is 
not possible with the university's 
large computer, and ST80-III gives us 
data-transmission flexibility not 
available with most systems. | 
suppose we could have written 
software to do the same thing for 
another system, but that would have 
taken time away from the research 
itself. 


Saving Time and Money 

I think my TRS-80 is a good 
example of how useful small micro- 
computers can be to a scientist for 
operations previously done by much 
more expensive equipment. The 
TRS-80 in the chemistry lab pretty 
well eliminated a much larger 
minicomputer, and our TRS-80 
completely eliminated a data-logging 
system that had been in use for six 
years. Ав a result, our charges from 
the university's computer center have 
decreased by about 30 percent during 
the past year, and I would guess that 
the hours spent on data processing 
have been cut in half. Field work that 
required two technicians is now done 
by one, and more quickly as well. 

Data collection, once a nuisance, is 
now much more fun. Perhaps most 
important is that we can now spot 
and correct problems in the field 
without bringing data tapes back to 
the lab to be processed. Ш 


The Logical 
Alternative 


Circle 249 on inquiry card. 


А 68000 or Z-8000 System With 
UNIX-Type Operating System Software апа 
aB Meg. Winchester Disk Drive For $10,000 


Since weranour January Byte advertisement, we've 
been deluged with calls requesting information about 
our Motorola 68000 and Z-8000 super microcomputer 
systems. Аз many know, LMCis a builder of extremely 
reliable and expandable microcomputer systems im- 
plemented on the multibus (IEEE 796) thereby allowing 
use of virtually ali peripheraldevices. What many of our 
prospective customers don't know (until they write or 
call for our brochure and price list) is that our prices for 
16-bit machines may well be the lowestin the industry. 


This month we present a description of one of our 


smaller systems—the LMC System 8. As you will see, 
System 2 isa terrific value—no one else gives you so 
much power, memory, software and expandability for 

| $10,000. The value and performance built into System 2 
are foundin all LMC products. 


LMCSystem 2: 


а Your choice ofMotorola 68000 

or Zilog Z-8000 CPU with Monitor 
Program in ROM. 

128 K of RAM. 


в One 8-inch Double Density/Double 
Sided Floppy Disk Drive. 


(в One 5 Meg. Winchester Disk Drive 


(removable cartridge type). 
= Two Serialand Four Parallel 1/0 Ports. 


а Disk Drive Controllers. 


= UNIX-type Operating System 
Software 
a With the MC 68000System, 
IDRIS (UNIX compatible by 
Whitesmiths ). 


= With the Z-8000 System, ZENIX 
(UNIX compatible by MicroSoft). 
а TheC Programming Language. 


= Case, Power Supplyand Chassis with 
12 Additional Slots for more RAM, 
Controllers, etc. 


= Complete, ready to run. 


The Logical MicroComputer Company 


TypicalofLMO's commitment to inno- 
vation andvalueis our development 

of mega-micro systems—true 38-bit 
microcomputers that implement hard- 
ware virtual memory. These machines 
represent the next generation of micro- 
computers andthey provide super-mini 
or mainframe performance at micro- 
computer prices. For example, we've 
been developing asystem built around 
the new National Semiconductor 16032 
whichis a 32-bit virtual memory pro- 
cessor that runs existing CP/M and 
MP/Msoftware with a remarkable im- 
provement in performance. Because 
this advertisement goes to press early 
in January and because itis a corporate 
policy of LMC neverto claim that anew 
producthas “arrived” oris “available” 
until we've completely debug gedit, fully 
testedit, and have it available for imme- 
diate delivery, wecannotannounce our 
16032 Systems. However, by the time 
you read this ad, we may well be deliver- 
ing 16032 systems and would be happy 
to discuss the next generation of 
mega-microcomputers with you. 


140 South Dearborn, Chicago, Illinois 60603 USA, 312.580.0250, Telex: Lexecomp 


All of LMC’s equipmentis protected by alirn- 
ited one-year warranty. Servicecontractsare 
available as is factory service at an hourly 
rate.In fact, if a customer purchases our 
special-service feature, we will ship are- 
placementsystemanywhere in the free 


world within 24 hours оға hardware failure 
(at our expense). This means that for most 
customers we can guarantee delivery ofa 
replacement system within one day. Callor 
write us for detailed information. 
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“I built this 16-bit 
computer and saved money. 


’ Save now by building the Heathkit Н-100 
yourself. Save later because your computer 
investment won't become obsolete for 

many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit/B-Bit Compuler Kit - money you can use 
to buy the peripherals and software of your choice. 


H-100 SERIES COMPUTER SPECIFICATIONS: 


USER MEMORY: DIAGNOSTICS: 
128K-768K bytes Memory self-test 
MICROPROCESSORS: ОПРОМЕг-ир 

16-bit: 8088 AVAILABLE SOFTWARE: 
8-bit: 8085 Z-DOS (MS-DOS) 


CP/M-85 
Z-BASIC Language 
Microsoft BASIC 


DISK STORAGE: 
Built-in standard 
5.25' disk drive, 


Multiplan | 
320K bytes/disk SuperCalc an 
KEYBOARD: WordStar 
Typewriter-style, MailMerge 
108 keys, 13 Data Base 
function keys, Manager 
18-key numeric pad Most standard 
GRAPHICS: 8-bil CP/M 


Always in graphics mode. Software 
640h/225v resolution; 
up to eight colors 

are available ” 


COMMUNICATIONS: 
Two RS-232C Serial 
Interface Ports and 
one parallel port 


'128K bytes slandard. © Optional. 


Learned a lot, too?” 


The H-100 is easy to build — the step-by-step Heathkit 
manual shows you how. And every step of the way, you 
have our pledge —"We won't let you fail.” Help is as close 
as your phone, or the nearest Heathkit Electronic Center. 


And what better way to learn state-of-the-art computing 
techniques than to build the world's only 16-bit/8-bit 
computer kit? To run today's higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes а 
significant difference by processing more information at 
faster speeds. 


Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8-bit software. 


Want room to grow? The H-100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes — compared to a 64K standard for many 
desktop computers. 


And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradability of the H-100. 


High-capacity disk storage, too. The H-100's 5.25" floppy 

disk drive can store 320K bytes on a single disk. The 

computer also supports an optional second 5.25" and 

external 8” floppy disk drives. And an optional multi- 
megabyte internal Winchester disk drive 
will be available in the near future. 


А Тһе Н-100 gives me the most 
MI for my computer dollar! 


Critical circuits are pre-assembled, making the H-100 
easier and faster to build! 


Want beautiful high-resolution graphics? You can create 
extensive charts, drawings, graphs and symbols to meet 
your needs — using the Н-1005 bit-mapped graphics 
and its 640 x 225 pixel video display. 

The H-100 gives you total communications flexibility. 
Three interface ports let you plug in dot-matrix and 
letter-quality printers, as well as other peripherals. 


Compare the H-100's exceptional capabilities 
with other desktop computers: 


IBM 
Heathkil Personal Apple 
COMPUTER: Н-100 Computer їй 
MICROPROCESSORS: 
16-bil: 8088 8088 - 
8-bit: 8085 - 6502 
RANDOM ACCESS MEMORY: 
Minimum: 128KB 16KB 128К8 
Maximum: 768KB 576KB 256K8 
FLOPPY DISK STORAGE: 
Per Disketle: 320KB J20KB 140KB 
Maximum Internal: 640KB“ = 640KB 140K8 
8" Floppy Support: Standard - — 
EXPANSION SLOTS: Five S-100 Five (three Eight 
(flour available) available) 
110 PORTS: 
Parallel: 1 Oplional - 
Serial: 2 Oplional 1 
VIDEO DISPLAY: 
Line Columns 25 x 80 25 x B0 24 x 80 
Pixels Colors 640 x 225 640 x 200 550 x 192 
(8 colors) (2 colors) (16 colors) 
320 x 200 
(4 colors) 
OPERATING SYSTEMS: СР M-85. СР M-86 Appie 505 


2-05 (MS-DOS) РС-005 (MS-005) 
UCSD P-Sysiem 


information current as of 8/31/82. **' External disk storage available soon. 


Learn by building. When you build and operate the H-100, 
you learn more about this sophisticated computer sys- 
tem ‘and its unique 16-bit/8-bit software capabilities. 


Learn from outstanding documentation. One of the most 
important parts of any computer system is documen- 
tation – and Heathkit documentation is among the in- 
dustry's best. Our instruction and operating manuals are 
fully detailed, in the world-famous Heathkit tradition. 


Learn by doing. Many of our software programs come 
with a complete set-up and operating manual. More 
complete than most other software documentation, each 
manual not only tells you what the program will do — it 
shows you the easiest way to accomplish each task. 


We back you all the way. With Heathkit computer prod- 
ucts, technical assistance and expertise is as close as 
your telephone — or the nearest Heathkit Electronic 
Center.* Complete technical assistance and service is 
available at over 60 locations nationwide. 


Buy from a leader. When you choose a Heathkit com- 
puter, you get the backing and reliability of the world's 
leader in quality electronic kits for over 50 years! You 
can count on us for quality, service, reliability and value — 
at kit prices that give you more computer for your dollar! 


See the H-100 in action. Visit your nearby Heathkit Elec- 
tronic Center, which 
has the world's first 
16-bit/8-bit computer 
kit, peripherals and 
software programs on 
display. See your tele- 
phone white pages for 
the nearest store loca- 
tion. Or mail the cou- 
pon today for a FREE, 
full-color Heathkit 
computer catalog. 


Always in graphics mode, you 
can control each of the H-100's 
144,000 screen dots! (Color 


graphics optional) Circle 119 on inquiry card. 
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CLIP COUPON AND MAIL TODAY TO: 
Heath Company, Dept. 334-994 
Benton Harbor, MI 49022 


Please send my FREE Computer Catalog, with details on 
the new 16-bit/8-bit H-100 Computer Kit, today! 


Name — 
Address 


City — — State - 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L. 


v Healhhit Electronic Centers ате units ol Veritechnology Electronics Corporalion. 
Heath Company and Veritechnology Electronics Corporation are subsidiaries of 
Zenith Radio Corporation, Prices. product гоч дды. and specifications are 
subject іп change without notice. 


Heathkitm 


"Quality Throughout" ue 
d 


NEW IMPROVED 1983 MODELS 


COMPUTER The entire O.T. product line has been redesigned and improved using com- 
SYSTEMS puter controlled manufacturing techniques to insure the highest quality. 
Many new features have been addedto every item. The О.Т. 1983 models are 
among the best S- 100 products available on the market today. They are fully 
compatible with the latest 16/32 bit cpu's. 


(800) 238-3100 today for the location of your nearest dealer and/or to 


800-238-3100 obtain the 1983 ОЛ, catalog. Substantial dealer/OEM discount offered. 


Stocking dealers with retail Showrooms and mail order facilities include: 


Q.T. Products Division Q.T. Systems Division 

COMPATIBLE COMPUTER CORP. GOLDEN WEST COMPUTERS Priority One, Chatsworth, CA © 800-423-5922 
3330 South Third St. West 60 North 300 West А 

Salt Lake City, UT 84115 Provo. UT 84601 Bison Products, Los Angeles, CA | © 213-994-2533 
© (801) 974-0999 © (801) 373-1467 Compatible Computer, New York City @ 212-221-7900 


NOTICE: CP/M is a trademark of Oigital Research, Turbodos of Software 2000 and INFOWARE of Compatible 
Computer Corporation. The QT. products and systems above are produced and sold under license by 


Compatible Computer Corporation and Golden West Computers, Inc. The О.Т. trademark and product designs 


TERMS: Cash prepayment @ 2% discount, COD or net 30 days with prior credit approval. initia! dealer /OEM 
orders must be COD or prepaid (MC/Visa credit card OK), Purchase orders accepted from D&B rated lirms. 
Shipping and handling charges estimated at $0.50/lb UPS ground and $1 0076 UPS Blue tt or Шашы 


remain the property of the licensor, Q.T. Computer Systems, Inc. of Hawthorne, Calif. 


Minimum 53,00, Utah residents add sales tax. Export orders welcomed—telex 426382 ITR 


ОТ. MAXI-SYSTEM PACKAGE — Model 800P О.Т. MINI-SYSTEM PACKAGE — Model 500P 


$6,395.00 — $3,995.00 


List $7,995.00— Save $1,600.00 List $4,995.00— Save $1,000.00 


—QT 8" Mainframe with 8 slot Motherboard —Televideo 925 Full Featured CRT —Q.T. 5⁄4” MINI-FRAME w/6 slot MB 


—Choice of printer: C. Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) 27 BO TS 


The Q.T. Maxi-System is an industry standard 5-100 expandable microcomputer which is ideal for general 
business computing, word processing and data base management applications. CP/M operating system is 


e CP/M standard. Turbodos optional. 
* Reliable Single Card Electronics 


standard. MP/M or Turbodos optional. Unique Infoware" utilities simplify operation and user training. • 780 CPU/Universal DMA controller 

е Electronics on Two Cards е 64K RAM Standard е Universa! Disk Controller • 2 Megabytes on line e Dual Double Sided/Density Drives 

е 4MZ Z80A CPU е Parallel Printer Port • 10-40 MB Hard Disk Option * Expandable to 256K RAM е Memory: 64K RAM & 320K Disk Drive 

• Filtered Fan е Two А.С. Outlets e Key Lock Switch * Two Serial Ports e Cables, manuals, Infoware® Utilities 

Package Price Includes Cables, Documentation & Шу Programs. Model 800 alone .................. $4,995 Model 500 alone ............. $3,495.00 | 


Q.T. MICRO- FRAME?— Series 600 
Desk Top-Plain Front Panel 

e 6 to 22 slot Motherboard 

e Full 1/0 Cutout Array 


е Fused EMI/RFI Filter 
0.7 MIGRO-FRAME™ e Heavy Duty Power Supply 


cT (+ 8\/ 916A + 16V ЗА) 
QTC-MF+1 № MB ...... $499 
QTC-MF--6 6 slot MB .... $599 
QTC-MF--8 8 slot МВ .... $649 


» ОТС-МЕ + 12 12 slot МВ ... $699 
ar MINI-FRAME” ОТС-МЕ- 18 18 slot МВ ... $799 
= QTC-MF +22 22 slot MB ... $899 


Q.T. PRO-FRAME? —Series 700 


Rack Mount— Constant Voltage 


` ОТС-ВМ-+ 12 12 slot МВ ... $799 
QTC-RM+ 18 18 slot МВ... $899 


"O.T, MAXI-FRAME" 


QTC-RM +22 22 slot МВ... $999 
J Jf А 
Q.T.'s All in One® 


Universal Disk Drive Cabinet 
е Expandable e Accepts all 8" drives 


QT's unique new disk drive cabinet has been designed to 
accept virtually any 8" drive on the market today from 
Tandon Thinlines to 40 megabyte Quantums. Features 
include interchangeable face plates (Qume, Shugart, 
Tandon, etc.) and “electronics in a drawer" construction 
to simplify installation and maintenance. Heavy duty 
power supply will carry any combination of up to four 
Thinline, two standard, or one hard disk drive with floppy 
backup. + 5V@5A, —5V «1A, + 24V 95A. 


QTC-DOC8 8V-XX w/one faceplate ......... $399.00 

. Replacement Faceplates (Specify type & 
number of drives) ..................... $25.00 
Tandon 4-drive power cable ........ ТҮ тк 915.00 
Data Cables available .................. $20-50.00 


Q.T. MINI-FRAME?— Series 500 0.Т. MAXI-FRAME? —Series 800 
шш UN Desk Top for Dual 8" Drives 
> Full Cutout Array е 6, 8, 12 slot Motherboard 
„ 6 8. or 12 slot MB. ® Universal Drive mounts 
e Fused EMI/RFI Filter 22. 
' e Heavy Duty Power supply 
| (+ BVEA ОЗ (+ 8V @16А, + 16V 93A, + 5\/ @5А, 
+ 12V@5A, + 5У@5А) а 


QTC-MF+MD (№ MB) .. $699 QTC-MF--DD1 NoMB..... $799 
ОТС-МЕ + МОб 6 siot MB . $799 QTC-MF+DD6  w/6 $. MB .. $899 
ОТС-МЕ + MD8 8 slot MB . $849 ОТС-МР +008 w/8 s. MB .. $949 
QTC-MF -- MD12 12 slot МВ $899 QTC-MF-- 0012 w/12 s. МВ . $999 


Standard features & Options: Ail OT mainframes are built on a strong steel chassis with sturdy heavy 
gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by 
an EMI/RFI filter & line surge protector. Standard |/0 cutouts include provision for 16 DB 25's, 1 DC 37, 2 
DA 15's, centranics parallel, 134 pin and 2 50 pin IDC ribbon cable connectors. Filtered positive pressure 
cooling fan. Twin AC outlets provide convenient connection for and control over printer and terminal. 

Standard colors are charcoal/light grey to match Televideo terminals. Optional colors include brawn/tan 
and federal spec. ivory at extra charge. Constant voltage power available on most models— add 
$100.00. EIA rack mount rails avala ble on some units—add $95 00 Complete OEM customization 
available on orders of 10 or more units. Contact factory for details and pricing. 


| DUAL 8“ HORIZONTAL DRIVE CABINET 
SINGLE8* VERTICAL CABINET Dimensions: 5"H 17"W 20"D 


Size: 11"H 11"W 18"D Designed to provide basic disk storage 
Perfect add-on disk drive for any ^ capacity for S-100 and other computers. 
system. Accepts most brands. ^ Low profile permits table top stacking. 


QTC-DDC8V .......... $299 (0Т0-00С--88Н...,.............. $349 
Q.T. "ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 
QTC-DDS+ 0 with two single sided Siemens Drive (0.5МВ) ........... $695 
QTC-DDS + 1 with one double sided Mitsubishi Drive (1MB) .......... $895 
QTC-DDS + 2 with two 0500 Mitsubishi Drives (2MB) ............. $1,495 
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Programming Quickies 


Add Dimensions to Your BASIC 


Timothy G. Corrigan 
4232 North Mulligan 
Chicago, IL 60634 


If you have an application that requires more dimen- 
sions than your BASIC supports, or if you are an 
assembly-language wizard with a multidimension ap- 
plication, then have no fear. There is an easy solution to 
your problem. 

Listing 1 contains a program that uses an array with 
one dimension as if it had two dimensions. Line 130 
defines the function used to calculate the single index 
value using two variables. Lines 140 and 150 define the 
maximum values for the two dimensions. The rest of the 
program builds a simple multiplication table. To alter the 
size of this two-dimensional array, just change the XM 
and YM values. You will also have to change the number 
of elements in the A array. 

Listing 2 contains a program that uses an array with 
one dimension as if it had three dimensions. The pro- 
grams in listings 1 and 2 are very similar. The difference 
in listing 2 occurs in line 130, which determines the func- 
tion that calculates the index value. To change the func- 
tion from two dimensions to three, a set of parentheses is 
placed around the function used for two dimensions. This 
value is then multiplied by the maximum value for the 
third dimension, and the third-dimension variable is 


added. The procedure can be repeated to give you an 
unlimited number of dimensions in your arrays. For ex- 
ample, the function for an array with four dimensions is 


I = ((X*YM + Y)*ZM + Z)*TM + T 


This addressing scheme will also allow you to create and 
randomly process disk arrays. Instead of using the 
calculated index as an array index, it may be used as the 
record number when reading or writing to a disk file. 

Listing 3 contains an assembly-language routine that 
will calculate the index value for any multidimensional 
array. The routine is written in IBM 360/370 assembler 
code. (The IBM 370 has 16 general-purpose registers. The 
registers all appear in the listing as "Rn".) Register 2 
points to a series of 2-byte data items that define the ar- 
ray. Register 3 points to another series of 2-byte data 
areas that specify the values of the variables (i.e., the X, 
Y, and Z values from the BASIC programs) that will be 
used to calculate the index value. Register 4 is used as an 
index register. The rest of the program is explained in the 
BASIC-like comments. Ш 


JAY WEINBERG: LIVING PROOF 
YOUR CONTRIBUTIONS COUNT. 


These days, Jay Weinberg’s most difficult battles take place on the tennis court. 
Five years ago, he had a different kind of fight on his hands: against one of the 


toughest forms of cancer. 


Cancer research and treatment have made Jay’s kind of recovery possible for 
almost 2 million people. Which means that your donations have helped buy 


Jay Weinberg a very 


autiful gift: his life. 


CANCER CAN BE BEAT. 


American 


Cancer Society % 
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Programming Quickles————— “т 


Listing 1: This simple BASIC program builds a multiplication table using an array with only one dimension. А PRINT statement can 
be added at line 195 to print the values of I, X, and Y. 


100 REM 

110 REM ACCESS SINCLE DIMENSION APRAY WITEK TWO INDICES 
120 REM 

130 DEF I=X*YM+Y :REM DEFINE INDEX CALCULATION FUNCTION 
140 ХМ-9 :REM X DIM HAS 16 ELEMENTS 0-9 

150 YM=4 :REM Y DIM HAS 5 ELEMENTS 0-5 

160 DIM A(49) :REM ARRAY HAS 10*5 ELEMENTS 0-49 
170 FOR X-0 ТО XM : КЕМ INIT X LOOP 

180 FOR Ү=0 TO ҮМ :REM INIT Y ГОСР 

190 A(I)sX*v :REM BUILD A MULTIPLICATION ТАРІГ 
200 NEXT Y :REM LOCP FOR ALL Y VALULS 

216 NEXT X : RF" LOOP ЕСЕ ALL X VALUES 

220 END : PEM END OF РРОСЕЛМ 


Listing 2: A BASIC program that builds a three-dimensional table for the function X + Y + 2 using an array with only one dimen- 
sion. A PRINT statement can be added at line 215 to print the values of I, X, Y, апа 2. 


100 REM 
110 REM ACCESS SINGLE DIMENSION ARPAY WITH THREE INDICES 

120 REM | 

130 DEF I=(X*YM+Y) *ZM+Z :REM DFFINE INDEX CALCULATION FUNCTION 
140 XM-7 :REM X DIM HAS 8 ELEMENTS 0-7 

150 YM=9 :ВЕК Y DIM HAS 10 ELEMENTS 0-9 

160 ZM= :БЕКМ 7 CIM HAS 1С ELEMENTS 0-9 

170 DIM A(799) : КЕМ ARRAY HAS £*10*10 ELEMENTS 0-796 

180 FOR X20 TO XM :KEM INIT X LOOP 

190 FOR Ү-С TO YN : КЕМ INIT Y LOOP 

200 FOR 7-0 TO ZM : REN. INIT Z LOOP 

210 A(I)=X*Y+Z : КЕМ BUILD A TADLE FOR X*Y+Z FUNCTION 

220 NEXT Z :REM LOOP FCR ALL Z VALUES 

230 NEXT Y :REM LOOP FOR ALL Y VALUES 

240 NEXT X :REM LOOP FCR ALL X VALUES 

250 END : REN END OF PROGRAM 


Need More Serial Ports ? 


Add a ВТА smart multiport controller to your C.P.U. 


The MODEL 524 expands a single RS232 port to four 
individual ports with port selection апа baud rate 
controlled by user software. 


— Buffered inputs permit simultaneous operation in- 


creasing data exchange rate. 


62K spooler model also available. 


Price Bay Technical Associates 


$249.00 . P. O. Box 387, Bay St. Louis, MS. 39520 
601 - 467-8231 
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Listing 3: This IBM System 360/370 assembly-language, general-purpose program performs the same array index calculation used in 
the two BASIC programs, and it can be used with any size array. The routine requires one input area that describes the size of the ar- 
ray (the array control information) and another input area that indicates which element you wish to address (the requesting values). 
The output of this routine is the index or byte displacement of the element you have asked for. This value should be added to the 


beginning address of the array. 


++ OF OF ЖЖЖ 2 OO OH 


0000 4862 0002 
0004 8960 0001 


000С 4814 300С ARRLOOP 


0012 4140 4002 


0018 4780 Ғ026 
001С 4C14 2004 


0022 47ЕО FOCC 


0026 4C12 0000 ARRDONE 


ТІНІІТІШІ ШІ ЕЕЕ 


INPUT... 


R2 = POINTER TO FOLLOWING ARRAY CONTROL INFO 
2 BYTE ELEMENT LENGTH 

2 BYTE # ARRAY DIMENSIONS 

2 BYTE MAX VALUE FOR DIMENSION 1 

2 BYTE MAX VALUE FOR DIMENSION 2 

* * 

* * 

2 


BYTE MAX VALUE FOR DIMENSION М 


R3 = POINTER TO FOLLOWING PARM LIST 

2 BYTE REQUESTINQ VALUE FOR DIMENSION 1 

2 BYTE REQUESTING VALUE FOR DIMENSION 2 

* * 

* * 

2 РҮТЕ REQUESTING VALUE FOR DIMENSION М 
OUTPUT... 

Rl] = INDEX VALUE INTO ARRAY 

LH R6,2(n2) Ré = # DIMENSIONS 

SLL R6,1 R6 = R6 * 2 

SR R4,R4 R4 = 0 

SR R5,E5 R5 = 0 

LH R1,0(R4,R3) Rl = VALUE FROM PARM LIST 
AR R1,R5 Rl = БІ + R5 

LA R4,2(,R4) R4 = RA + 2 

CR RE, R4 IF R6 = R4 THEN 

BE ARRDONE GOTO ARRDONE, ELSE 

MH R1,4(R4,R2) Rl = БІ % MAX FOR DIM К+1 
LR R5,R1 R5 = Б] 

В ARRLOOP GOTO ARRLOOP 

MH R1,0(R2) R]- ЕБІ * ELEMENT LENGTH 
РР R14 RETURN 


Computer Solutions 
SSE cop We sell SemiDisk 
Tar clesti for S-100 IBM Personal Computer xu? ЗЕЕ 
ШШШІ TRS-80 Model 2 ~ ШЇЇ! 


Computing has entered a new era: The SemiDisk era! No longer are you tied down by the speed of floppies or winchesters. Your 
computer can operate many times faster with a SemiDisk. And with our self installing software it couldn'tbe easier. Just plug in and hold 
on! No kidding! Special pricing: $1595 for 512K Byte and $2495 for 1 meg Byte. 


Specifications: 
TYPE: Semiconductor Disk Emulator 
CAPACITY: 512k or 1Mb 


POWER REQUIREMENTS: 0.6A (512k) 0.9A (1Mb) 
BATTERY BACKUP: 10-12V Unreg. (optional) 


Dealers Wanted 


Circle 108 on inquiry card. 


For information contact: 
Computer Solutions 
Robert Pinkham 

P.O. Box 931 

Hillsboro, OR 97123 
(503) 640-5665 
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Build This Memory, Part 1 


How to construct a low-cost memory 
board with dynamic devices. 


Many personal computer experi- 
menters want a lot of inexpensive 
memory to expand their computers. 
I'll explain how I built а 64K-byte 
memory card for my 5-100 machine 
for less than $200, using the 4116 
memory device. I'll also explain how 
the board works. This inexpensive 
circuit has been reliable for me and, if 
you build it carefully, will satisfy 
your memory needs for years. 

I limited the parts list to items I 
could buy from mail-order "hobby" 
dealers. The circuit was designed for 
easy expansion later on, as your 
needs grow. It will take few changes 
to switch to 4164s, if you wish. 
Plenty of room is left on the card (see 
photo 1a and b) for adding simple ac- 
cessories like write protection, over- 
laid pages, interrupt on a write or ad- 
dress violation, or whatever you like. 

The integrated circuits (ICs) most 
often used in 5-100 memory systems 
are 2114L, 4K by 1-bit MOS (metal- 
oxide semiconductor) static devices, 
but the best-selling ICs are 4116 16K 
by 1-bit dynamic devices. Both are 
made by the same process, using 
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Cameron Spitzer 
3369 Vanderbilt Way 
Santa Clara, CA 95051 


n-channel metal-oxide silicon tran- 
sistors, but each takes a different 
circuit-design strategy (table 1 con- 
trasts the two types of circuits). The 
static version costs about five times as 
much per bit of storage as the 
dynamic and will occupy twice the 
space in your system. On the other 
hand, statics require far simpler sup- 
port circuitry. 


The circuit was 
designed for easy 
expansion later, as 
your needs grow. 


I chose the S-100 bus for my 
machine because it's the most widely 
supported modular computer. Every 
computer accessory you can name is 
probably available for the S-100. The 
bus first appeared in early 1975, and 
the IEEE (Institute of Electrical and 
Electronics Engineers) has established 
it as a standard. For many years there 
were no standard signal definitions, 
pin numbers, or timing relationships, 
so there are several mutually incom- 


patible variations of the bus. I'll 
describe two: the IEEE-696 specifica- 
tion and the simplified Z80 version. 
For years S-100 owners have had to 
examine each product for compatibil- 
ity with their own bus versions, and 
Ive approached the problem by 
showing jumper-selectable interface 
circuits for both versions. 


5-100 Signals 

First I'll describe the Z80 version of 
the S-100 bus, by giving a description 
of the signal on each pin used by my 
memory card. The status, or cycle-re- 
quest, bus consists of four lines that 
request bus cycles: зМЕМК, MWRT, 
sIN, and sOUT. Figure 1 shows how 
the Z80 processor board in my system 
generates these. The other lines are 
mostly power and buffered Z80 
signals. 

А +8-уо (V) power supply is 
used to power the TTL (transistor- 
transistor logic) devices. А +16-V 
power supply powers the dynamic 
memory devices. The 2780 also re- 
quires a —16-V power supply. (The 
supplies are regulated on the card, so 
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Photos 1a and 1b: The wire-wrapped prototype memory board. Photo 1a shows the general layout used to minimize wire lengths. At 
left are the power supply and the bus terminations, Photo 1b is the back of the board. S-100 lines are blue, and the power-supply lines 
are solid AWG 18 copper. To avoid loops, all grounds are connected at the 5-100 ground pin only. 


these voltages can be slightly higher.) 
Sixteen address lines specify an 


Е қ 2114 4116 
address, which must be valid when а (1K by 4-bit) static (16K by 1-bit) dynamic 
cycle is requested. The card places 
fetched data on eight DIN (data- Number of devices for 64K bytes 128 32 
input) lines and receives data to be Price of 16K bytes $ 64 $12 
written over eight DOUT (data- тешу МӘКЕ) 
output) lines. (Yo se the s Number of support devices 9 to 10 20 to 30 

ін pu )1 es. (You UE y pun required for S-100 interface 
eight wires for these two functions, if 
ШЕ КЕЙ it.) Cost of 64K-byte $350 $180 
и NW Ae 9-100 board (two cards) (do-it-yourself) 


The signal on line sMEMR rises 
when the address is stable and the bus 
wants data from memory. It falls 


when the bus has sampled the data. д | " ЕТТ | | 
When MWRT rise and when ads able 1: А comparison of the most common static and dynamic memories. 


Power required for 64K bytes 50 W 10 W 
Ease of interface design very easy difficult 


dress and data are stable, the memory 
should store data. It falls at least 200 
nanoseconds (ns) later. 

The line pRDY is an input to the 


PART OF 7418240 
processor that any card may pull low. 4 сох 74500 Маш 
Тһе signal on line pRDY indicates to Hu №. Фа 


^ =, Кезі —-—— 
normal operation, the memory 


doesn't make the processor wait, but +5V | | [> SINP 

if cycle requests are piling up, pRDY " pq 1 

сап prevent the (disastrous) loss of а ы | к ut So > SOUT 

cycle. нор > 
Those are all the signals I really 


need, but two others will improve the 
performance of the memory in a sys- 


the processor to slow down. The 

memory card pulls pRDY low when-  »8?YL 2 
ever the memory card may not be s 
ready for the processor to proceed. In 


TO OTHER 
tem. M1 indicates there will be an idle | > BUFFERS 
period of at least 400 ns after the cur- | 
rent cycle is done. The memory board be С [> pHLDA 


performs an internal cycle during that 
period. PHANTOM, when low, turns 
off the buffer that drives DIN. It Figure 1: Developing 5-100 bus signals from а 280 microprocessor. 
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Micro-Priced” PC Programs. 


We've got the widest selection of IBM PC software, ai the lowest possible 
everyday prices. Micro-Pricing™ guarantees it. Plus, you'll get top notch. 
toll free, tech support to boot. 


IBM PC Micro- 
Software Price™ 
Ashton Tate® 

dBASE Il ....... $479 
Byrom Software 
BSTAM ......... 179 
BSTMS ......... 179 
Condor? Computer 
Condor 20-1 ...... 229 
Condor 20-1 ..... 495 
Condor 20-Ш..... 795 
Condor 20-R ..... 249 
Condor 20-Q ..... 139 
Digital Research 
Concurrent 

CPIM 86......... 309 


Level 2 Cobol 86. 1,299 
Pascal MT + 86... 499 
SPP 86:2, 189 
SID B6. syran eroi 129 
Eagle Software 

Money Decisions .. 179 
Tax Decisions .... 279 


Information Unlimited 
Software? 

Easy Writer П.... $289 
Easy Speller...... 139 
Easy Filer........ 329 
Innovative Software 
Applications? 

РАМЕ .......... 99 
Innovative 

Software Inc.® 

ТІМШІ.: Lez 399 
International 
Software Marketing? 
MatheMagic....... 85 


Lexisoft 

Spellbinder ....... $279 
Mark of the Unicorn 
Final Word ........ 250 
PC-InterComm ..... 89 
Metasoft 

Benchmark (Word 
Processor)........ 409 
Benchmark 
(МаШв)......... 219 
Microsoft? 

MultiPlan ........ 239 
Flight Simulator ..... 41 
64K RAMCard 

Board eoe БІ 280 


128K RAMCard 
Board su ыы $429 
192K RAMCard 
Board ирме 609 
256K RAMCard 
о ағыс 699 


64K RAMChips ... 139 
Microstuf® 


Crosstalk ........ 139 
Transporter ...... 219 
Northwest 
Analytical? 

StatPak ox 399 
Organic Software 
Datebook ........ 329 
Milestone ........ 329 
Testwriter Ш..... 109 
Sorcim? 
SuperCalc....,... 199 
superWrter ...... 289 
spellGuard ....... 239 
SuperCale Demo ... 75 
SpellGuard Demo .. 55 
VisiCorp? 

VisiCalc ......... 199 
Desktop Plan ..... 249 
VisiDex ......... 199 
VisiTrend ........ 249 
VisiFile.......... 249 
VisiSchedule ..... 249 


VisiTrend/Plot .... 249 
Business Forecasting 
Models ........... 89 
Plus we have a full line of 
products from American 
Training International, 
MicroPro, and many other 
manufacturers. 


We're adding the best of the PC programs all the time. If you don’t see 
what you want, call us toll free. 


standard software 


CORPORATION OF AMERICA 


1-617-963-7220 · 1-800-343-0852 


CO-RI Bldg., Rt. 28, Avon, МА 02322 Telex No. 947802 


Mon.-Fri., 8:00 A.M.-8:00 P.M. EST Sat. 10:00 A.M.-4:00 P.M. EST 


To order simply call Standard Software direct at 1-800-343-0852. In Massachusetts call 
1-617-963-7220. Or mail to the address above. Payment: Orders may be prepaid by VISA, 
MasterCard, American Express, check or money order. Orders prepaid by check or money 
orders may deduct 3% from the price of software only. C.O.D. orders please add $1.50. 
Massachusetts residents must add 5% sales tax. Postage, handling and shipping charges will be 
added to orders as they apply. See below. Shipping is by UPS on all orders, unless specified. 
Emergency overnight shipping is available. Purchase orders are accepted from qualifying 
companies and institutions. Allitems subject to availability and price change without notice. 
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allows you to map other devices inside 
an enabled 8K-byte block of memory. 
Usually these other devices are ROM 
(read-only memory), and they are re- 
quired to pull down PHANTOM 
while they drive the DIN lines. 

Those are all the signals necessary 
to operate a high-performance (2-mil- 
lion-bytes-per-second) memory on 
the S-100 bus, Z80 version. 

The 8080 version of the bus, which 
is described in the IEEE-696 specifica- 
tion (see reference 4), is more com- 
plex. The lines sMEMR and MWRT 
contain nonsense most of the time 
because the 8080 does not syn- 
chronize its status lines with its bus 
cycle requests. The original S-100 
machine (the MITS Altair) didn’t pro- 
vide any correction of this nonlatched 
status on its processor board, and the 
processor instead produced a pulse 
(pSYNC and 91) to operate а latch on 
each of the other boards. Since no 
new machines are being built using 
the Intel 8080 microprocessor, I've 
shown the status latch as an option 
for users of the older equipment. This 
latch is required to meet the IEEE 
specification. Three extra signals, 
pSTVAL (also called $1), pSYNC, 
and pDBIN, are necessary. When 
pSTVAL goes low, status may be 
valid, and when pSYNC is high, 
pSTVAL is meaningful. The logical 
AND function is used to combine 
these two signals. Because sMEMR 
can't be used to gate data onto DIN, 
pDBIN is used instead. The line 
pDBIN is also active when the pro- 
cessor reads an I/O (input/output) 
port. Sometimes, analogous lines are 
used to synchronize a write (pWR or 
sWO), but they are redundant with 
MWRT. 

To complete the introduction, Г] 
describe some of the things that may 
happen on the bus and that a memory 
must ignore. 

To achieve synchronization, many 
peripherals hold up the processor 
until they have data. These devices 
may hold pRDY low for a long time, 
while a disk rotates, or a printer 
prints, or a glacier approaches the 
sea. While pRDY is low, the bus is 
idle, but at the same time, memory 
needs the bus signals in order to re- 
tain data. The card doesn't depend on 


End $100 Bus Single Board Computer and Memory Confusion 


The S100 bus has come a long way. Intercontinental Micro Systems can help. our super-sophisticated CPZ-48000 single 

The old standards, 64, 8 or even 2K of Call or write today and we'll send you board computer,our 256KMB-100 bank 
memory, and separate boards for 1/0, information defining the state of the art in S100 selectable or linear memory and a complete line 
processing, floppy control and a host of other bus memories and SBCs. We'll explain DMA, of personality boards that allow you to easily 
functions, are obsolete. memory management, vectored priority inter- ^ interface with anything from floppies to 

If you use S100 boards, that's great news. rupt inputs, RAM disk, parity error detection, winnies, including printers and modems. 

And bad news. window deselection and a host of other newly Call or write today and find out how 

The great news is you can buy, off the shelf, available features. Intercontinental Micro Systems can solve your 
incredibly sophisticated 5100 single board There is a catch. 5100 bus SBC and memory problems. 
computers and memories. We think once you know 

Now the bad news. State-of-the-art, you’ ll want 

With different prices and Mr. | Intercontinental Micro. 


features on dozens of available 
boards and the fact that some 

boards are still more L 
sophisticated than others, i's 100; : 
getting tough to decide what 10000 
boards to buy for particular | [^ | | 
applications. ; "ШТ Circle 222 on inquiry card. 


1733 South Douglass Road, Suite Е Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 
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bus activity for refreshing data, and 
Ive held pRDY (also called WAIT) 
low for 72 hours with no data loss. 

Other peripherals work so fast they 
have to take control of the bus and 
use the memory themselves via DMA 
(direct memory access). In the Z80 
version of the bus, there may be 
spikes (brief pulses) on the active- 
high signals MWRT and sMEMR 
when a transfer of control takes 
place. The memory must, therefore, 
ignore pulses of less than 100-ns dura- 
tion on these lines. Extra SMEMR sig- 
nals are all right, but an exra MWRT 
is a disaster. Гуе filtered MWRT to 
reject such pulses. 

Finally, many older machines use 
hardware front panels, on which the 
operator reads and writes with push 
buttons. To read memory at human 
speed, the output data must stay 
valid as long as sMEMR stays high. 
I've used an output latch that holds 
data until the next cycle. Some 
designs I've seen do not latch the data 
indefinitely, and they may not work 
with a bus controller as slow as a 
push button. 

Now that I've sketched the problem 
of using the S-100 bus, I'll summarize 
the requirements of the 4116 dynamic 
memory device and show how to 
build and use the card. 


4116 Makes Demands 

To understand how the board 
works, you must first know what the 
bus provides and what the 4116 re- 
quires. 1 only abstract the 4116 
specification sheet, so you ‘should 
send for one if you want all the details 
(see table 2). 

For $48 you can fill this card with 
4116s and your directly addressable 
Z80 memory space with thirty-two 
16-pin DIPs (dual-inline packages). 
Each stores 16,384 bits as charges in a 
grid of 0.03-picofarad (pF) capacitors. 
Because the charges leak away, the 
cells must be refreshed (read into a 
latch and rewritten) at least 500 times 
per second. Any memory-access cycle 
refreshes 128 bits, so that they will 
last for another 2 milliseconds (ms). 
But that complication aside, the in- 
puts are practically TTL-compatible, 
and the DC (direct current) power 
drawnis very small. Current is drawn 
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Vendor's 
number for 
Vendor 4116 
Advanced Micro Devices Ат9016Е 
901 Thomson Place 
Sunnyvale, CA 94086 
(408) 732-2400 
Hitachi America Ltd. НМ4716А 
707 West Algonquin На. 
Arlington Heights, IL 60005 
(312) 593-7660 
Intel Corporation 2116 
3065 Bowers Ave. 
Santa Clara, CA 95051 
(408) 734-8102 
ITT Semiconductors ITT 4116 
470 Broadway 
Lawrence, MA 01841 
(617) 688-1881 
Mostek Corporation MK 4116 


1215 West Crosby Rd. 
Carrollton, TX 75006 
(214) 323-6000 


NEC Electronics U.S.A. Inc. uPD416 
Microcomputer Division 

One Natick Executive Park 

Natick, MA 01760 

(617) 655-8833 


Texas Instruments TMS4116 


Semiconductor Group 
POB 225012 

Mail Stop 308 

Dallas, TX 75265 
(214) 238-661 1 


Toshiba America ТММ416 


2151 Michelson Dr. 
Suite 190 

Irvine, CA 92715 
(714) 955-1155 


Zilog Inc. 2-6116 


315 Dell Ave. 
Campbell, CA 95008 
(408) 370-8000 


Table 2: Vendors that can supply 
specification sheets for 4116-type 
memories. If you send a self-addressed 
9- by 12-inch envelope with 50 cents in 
stamps, you will usually receive a data 
sheet by return mail. 


by 4116s in RF (radio-frequency) 
pulses, with a small DC bias added. 
The memory circuits can perform 
six kinds of cycles, but I use just the 
simplest three: read, write, and 
refresh-only. You could think of the 
general memory cycle as a string of 
five clock periods, as shown in figure 
2a and b. The common 4116 with an 
access time of 200 ns would have 


periods of 67 ns. 

A memory-access cycle begins with 
the falling edge of RAS (Row Address 
Strobe), which makes the device sam- 
ple 7 bits of an address. This portion 
of the address controls which row of 
memory cells inside the device will be 
refreshed. As soon as the second 7-bit 
address value on the address pins is 
valid, CAS (Column Address Strobe) 
may go low. CAS's falling edge makes 
the 4116 sample its address, write- 
enable, and data-input pins. The 
other inputs must remain stable until 
the beginning of the third .clock 
period. WR (write) can alter the data 
any time CAS is low. 

1 "AS stays high (inactive), a 
RAS-only refresh occurs; the row of 
bits is rewritten, so they are recharged 
for another 2 ms. RAS must be low 
long enough for the refresh to work, 
an interval that coincides with the 
ICs' advertised access time (200 ns). 

After the third clock period, output 
data is ready, and you may let KA» 
and CAS rise. The output data be- 
comes invalid when CAS rises. After 
RAS rises, the 4116 must be left alone 
for two more clock periods. The 
whole cycle takes 375 ns. You may 
stretch any of the clock periods out to 
5 microseconds (us) or so, but each 
row must be refreshed every 2 ms. 
Figure 2b shows a cycle in time, 
drawn to scale. | 

The 4116s require little DC (the 
whole card takes half an amp at 
+12 V, running full tilt with a 
4-MHz Z80), but they "drink" RF 
energy. The supply current is drawn 
in a burst after each strobe edge (when 
RAS ог CAS changes). Capacitors 
must be mounted near each memory 
device for quick action. The +12-У 
supply operates the circuitry of the 
4116 and must be less than 10 percent 
noise. The —5-V supply keeps inter- 
nal diodes cut off. A word of warn- 
ing: it must be more reliable than the 
other supplies. The presence of a +12 
voltage without a —5 voltage will 
damage the memory with the very 
next strobe. Тһе +5-V supply is used 
only by the memory to generate a 
logic 1 and thus makes far less noise. 

АП the signal inputs of a single 
4116 may be driven by LS (low- 
power Schottky) TTL levels. Unfortu- 
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Both of these fully-populated memory 
boards include parity checking and To order or for 
a standard RS-232C interface. They information call 


are compatible with all IBM software. 
You can expect these boards to 


ETE hu In New York: 
дш o gane ею.  (212)509-1923 
period of two years. 

In Los - 
(213) 706-0333 


In Dallas: 
(214) 744-4251 


By Modem: 
31245 LA BAYA DHIVE a 
WESTLAKE VILLAGE, CA 91362 (213) 991 1604 
We accept VISA and MasterCard on all orders; COD orders, up to $300. 
shipping charges: $3 for all prepaid orders, actual shipping charges for non-prepaids; $3 for 


COD orders under 25165. ($6 for over) plus a $4 surcharge; add 15% for foreign, FPO and APO 
orders. Calif. add 6% sales tax, L.A. County add 642%. 
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Figures 2a and 2b: Timing relationships of the 4116-type dynamic memory. Figure 2a shows how the cycle time of the memory can 
be considered as five imaginary periods. In this figure, tras is the advertised access time. Figure 2b is a read cycle drawn to scale. 
Valid data may terminate from 0 ns to 50 ns after the trailing edge of WRITE. 


nately, when you tie 32 MOS inputs 
together in a grid, it works like a long 
piece of cable. When a fast pulse like 
RAS or CAS hits the open end of a 
cable, it bounces back, upside down. 
Since а —3-V pulse may destroy the 
data in a 4116 and the bouncing 
reflections wreck the timing, any line 
to eight or more MOS inputs must be 
terminated to absorb falling edges. 
Clamping diodes and pullup resistors 
are used. Series resistors at the source 
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work by slowing the fall time of the 
pulses. For more about transmission- 
line effects, see the references. 

Now you see how these popular de- 
vices got their reputation for interface 
complexity: they deserve it! 


Support Circuitry 

Now that the 4116s and the bus are 
less mysterious, you can follow the 
block diagram (figure 3) and the sche- 
matic diagram (figure 4) to under- 


stand how the board works. The 
functions of the support devices are 
given in table 3. 

The power supplies that regulate 
the voltages applied to the TTL and 
the memories deserve special atten- 
tion. Diodes ensure that the last sup- 
ply to quit after power is removed 
will be —5 V. They also protect the 
memories if the —16-V supply fails. 
Three separate grids of heavy wire 
(one for each supply) and thirty-two 
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performance than floppy disks 
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PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail- 
able are interfaces for IBM, S100, TRS80, Apple, SS50, and 
most Z80 uP, and software for most popularoperating systems. 
Additional interfaces are continually being developed for the 
most popular computers. 


I 
не оса Basic Price for 256KB unit [includes interface and software] 


, - lus tax (where applicable) and shippin å іс 
computer S productivity $ 1 095. ý b and Master Card А. 22 perm 
The INTERSTELLAR DRIVE is a high performance Q 

data storage subsystem with independent power РІ М у INC. Tel.[617]923-8009 
supply, battery backup, and error detection. It has 101R Walnut St., Watertown, MA 02172 
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Figure 3: A block diagram of the 64K-byte dynamic memory board. 


0.1-microfarad (uF) ceramic capaci- 
tors prevent the memories from in- 
jecting more than a volt of noise onto 
the supplies. Such noise would keep 
the sense amplifiers in the memory 
devices from working reliably. 
Inputs from the bus are translated 
into refresh-cycle requests by the 
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block labeled Bus Logic in figure 3 (see 
figure 4, page 320, for the specific TTL 
involved) and into TALK, the signal 
that enables the output buffer (labeled 
Read Buffer in figure 3, IC24 in figure 
4, page 323). Using the top three ad- 
dress bits, IC33 (see figure 4, page 
321), a multiplexer selects one of the 


TALK 


eight jumpers at J1 to see if the 8K-byte 
block addressed is enabled and gener- 
ates the signal MADDR. For IEEE-696 
versions of the board, status of the bus 
is latched (see figure 4, page 320) to 
ward off extra cycles and MWRT is 
filtered to reject noise. The resulting 
status signals (Z80MEMR and 


Now our $29.95 complete Pascal for CP/M is an even better bargain... 


WHAT THEY SAID ABOUT 
JRT PASCAL 2.0: 


CREATIVE COMPUTING, Nov. '82 "... While 
there is no such thing as a free lunch,' 
JRT Pascal at $29.95 (which includes 
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That's right: satisfaction guaranteed or your 
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Figure 4: A schematic diagram of the 64K-byte dynamic memory board (continued on page 322). 
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Figure 4 (continued from page 321): A schematic diagram of the 64K-byte dynamic memory board. 
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Type 


74810 
741500 
74574 
745175 
7415393 
74500 
74574 
7415393 
74500 
741574 
74504 
7415374 
7415374 
7415373 
745139 
74565 
7415373 
7415374 
7415240 
741574 
741574 
741502 
7415151 
741530 
4116 
7805 
7812 
7905 


Function 


CAS gate, TALK gate 

RAS enable 

CK5, MEM/RFSH arbitration and status flag 
Cycle generator 

Refresh timer 

RAS gates 

Memory request, write status flags 
Hefresh row counter 

"Glue" 

Write, refresh request flags 
Clock 

Column address buffer register 
How address buffer register 
Hefresh address buffer register 
Bank, cycle interval decoder 
WAIT 

Head data buffer register 
Write data buffer register 

Line receiver, inverters 

Bank select buffer register 
Status latch (8080, IEEE only) 
Status gate (8080, IEEE only) 
Memory address decoder 
Clamping diodes 

Dynamic memories 

Logic supply 

HAM power supply 

RAM substrate bias supply 


Table 3: Functions of the various integrated circuits used on the memory board. 


Z80MWRT) are used to trigger the 
three request flags MCYRQ, MWRT 
B, and RFRQ. TALK comes true 
when PHANTOM 15 false, MADDR 
is true, and 280МЕМЕ is true. ТАТК 
turns on the output bus driver. 

Each of the three request flags in- 
dicates that some memory cycle is 
pending, and each is cleared when its 
cycle is accomplished. MCYRQ 
demands a memory-access cycle, 
either read or write. MCYRQ triggers 
all the incoming-address buffers (la- 
beled Column Buffer and Row Buffer 
in figure 3; IC17 and IC18 in figure 4, 
page 322; and 1C27 in figure 4, page 
321) so that the bus need not remain 
stable until the end of an access cycle. 
MWRT B means the pending memory 
cycle is a write. It triggers the input- 
data buffer (labeled Write Buffer in 
figure 3, IC25 in figure 4, page 323) for 
the same reason. КЕКС) means it's 
time to refresh a row in every memory 
on the board. RFRQ may be due to 
an op-code fetch or the 9-us timer 
running out. (А careful examination 
of the timing of a 4-MHz Z80 PUSH 
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Figures 5а and 5b: Timing of signals generated on the board, as they relate to the imaginary five-period cycle. In figure 5a, the cycle 
begins on the leading edge of the 14.5-MHz clock while either MCYRQ (the cycle request signal) or RFRQ (the refresh request 
signal) are true. The fifth imaginary period is a forced idle period. Figure 5b shows an idealized read cycle. 


instruction will reveal why you must 
latch incoming address and data; in 
the worst case, the column address 
disappears from the bus just before 
the memories are finished sampling 
it.) 

The 9-us timer (ІСб in figure 4, page 
320) starts running when a refresh 
cycle happens. After 9 us without 
another KF it asserts TIMEOUT 
and sets an RFRQ itself. If there are 
op-code fetches more often than that, 
TIMEOUT stays inactive. In case a 
fast DMA transfer should “lock out” 
refreshes for a while, a 9-us interval 
gives nearly twice as many refreshes as 
the memories require. It also lets you 
use a clock as slow as 8 MHz on this 
board without changing the circuit. 

The cycle generator (IC4 of figure 4, 
page 321) is a shift register that fills 
with 1s as each cycle progresses (a 
"half-Johnson counter"). Figures 5a 
and b show the cycle generator's tim- 
ing relationships. On every 14.5-MHz 
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clock pulse, it samples ANY REQ and 
stores a 1 immediately if there's a re- 
quest. On the fifth clock pulse, ICA is 
reset by the 1 as it is shifted to CKS, 
and the generator is ready to cycle 
again. The connection from СКІ to 
the input of the cycle generator via IC1 
ensures that no cycle can be aborted 
once it starts. СҚ5 stretches the last 
phase of the cycle a little and gives a 
rest of at least one clock period be- 
tween cycles (see figures 5a and b). 
When СКІ rises, the cycle in pro- 
gress may be either memory access or 
refresh. If the cycle is refresh, RFSH 
(pin 6 of IC3, figure 4, page 321) is 
true, and there will be no CAS. 
All four RAS lines (figure 4, page 
323) will be active. RFSH is shown in 
photo 2. Thus, memory accesses have 
priority if a refresh request and a 
memory access occur simultaneously. 
On the next phase (CK2 rises), the 
write-status flag УУК (see ІСІ0 of 
figure 4, page 321) is triggered, and it 


tells the memories whether to read or 
write. The memories ignore this signal 
during refreshes because they can't 
write without CAS. 

IC11 (figure 4, page 322) counts the 
rows being refreshed after each 
refresh cycle. There are three address 
buffer registers: row (IC18), column 
(IC17), and refresh row (IC19). IC19 
is used only for its three-state out- 
puts, but it simplifies the wiring by 
matching the output pins of the other 
registers. The decoder (IC20) selects 
the address the memories will need 
next, and its propagation delay (and 
that of the registers) guarantees the 
hold time of the row address (i.e., the 
row address will not begin to change 
until 25 ns after RAS has fallen). I 
designed the path to allow for eight 
address bits to encourage users to 
switch to the denser 4164 memories 
later. The lines that end in stars on 
the schematic are left dangling, for 
now, but you should mount all the 
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resistors anyway. 

Because the bus won't wait once it 
begins a write, data is latched into the 
board. A refresh might be in progress 
when the write begins, and the data 
would be gone by the time the memo- 
ries were ready for it if you did not in- 
clude the latch (IC25 in figure 4, page 
323). IC25 also isolates the bus from 
the long, reflection-prone lines to the 
memories. One commercial board 
Гуе seen omits the input buffer, 
hooking the memory inputs to the 
bus with 18 inches of printed-circuit 
board trace. 

Data is latched coming out of the 
memories, too. The transparent latch, 
ІС24, puts the data on the bus as soon 
as its ready and holds it there until 
TALK goes away. This action makes 
it possible to read the board with very 
flexible timing, including push-button 


XXX ROW X X X COLUMN x 4 
pRDY \ ж” 


front panels, long waits, or very slow 
bus controllers. 

The address strobes, RASO through 
RAS3 and CAS (see photo 3), are 
each gated by phases of the crystal- 
controlled clock. RAS is used in 
decoding the bank address, but all 
four banks receive K/ simulta- 
neously during refresh. CAS isn't 
decoded because it appears only dur- 
ing a memory cycle. The LSTTL gate 
at the far end of each strobe line is 
used only for its input diodes, to limit 
the reflected pulses to a safe level. 

The clock (most of IC15, figure 4, 
page 320) is a ring oscillator. With no 
crystal installed, a pulse chases itself 
around the ring at about 22 MHz. 
The crystal limits the frequency to 
14.5 MHz, and the free speed of the 
ring limits the crystal (or it would try 
to run at 29 MHz). The ring has no 


stable logic state, so the oscillator 
always starts. This circuit gave me 
more trouble than anything else on 
the board but less trouble than the 
other two oscillators I tried first (two 
inverters and an Intel 8224). Do not 
substitute smaller capacitors, or 
you'll get 29 MHz, and your memory 
probably won't work. The 1K-byte 
pullup resistor and the fourth inverter 
improve the waveform at its rising 
edge, so that [СЗ and ICA (figure 4, 
page 321) are triggered simultaneous- 
ly, as they must be. 

The wait gate, IC21, decodes the 
various conditions that mean the pro- 
cessor is outrunning the memory. It 
makes the processor wait if: 


1. an op code isn't ready; or 
2. an ordinary read isn't almost ready 
(look very carefully at the refer- 
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Ò VOLTO? Cta 


Photo 2: A demonstration of the refresh timer while the bus is idle. With pRDY 
grounded, address line 0 is shown alternating as the refresh address is incremented. 


б VOLI A/C 


ғ 


InYTERMNBIYV 


"огин мал 


Photo 3: The multiplexed address strobes. With the memory card's clock set at 4 MHz 
and the processor running at 2 MHz, RAS and CAS are clear and well defined (the 


oscilloscope is being triggered by the rising edge of CKI). 


ences and notice that both versions 
of the memory board sample 
pRDY earlier during an ordinary 
read than during an ор-соае 
fetch); or 

3. a write is still under way, and the 
bus begins a read; or 

4. the timer runs out, and the pro- 
cessor is looking our way. 
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Number 4 isn't that important, but it 
limits the occurrence of the others. 
The interaction between processor 
and cycle generator is probabilistic 
and hard to observe. ГА rather make 
an extra wait than skip a cycle. If you 
use Schottky devices everywhere 1 
have specified, you'll very seldom get 
wait states at 4 MHz. 


Next Month 

Once the general operation of the 
board is understood, all that remains 
is to order the parts and proceed with 
construction. Of course, the cost ad- 
vantage of this build-it-yourself proj- 
ect may be completely negated if 
proper construction techniques are 
not followed. In the conclusion of this 
article next month, I will detail the 
proper building procedures and at- 
tempt to smooth out some of the 
rough spots that experimenters may 
run into. Remember, if you build the 
circuit carefully, you will have a de- 
pendable memory board that will 
serve you for years. If you rush, or 
buy "untested" parts, you may end 
up with an expensive puzzle, or even 
fireworks. № 
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A Peek into the IBM PC 


Expanding the Printer Character Set 


An assembly-language program enables an Epson printer to 
display all 256 characters used by the IBM Personal Computer. 


The IBM Personal Computer is a 
top-notch product that has attracted 
a great deal of enthusiastic support, 
as evidenced by the large number of 
hardware and software products that 
have been developed for it. The basic 
system already seems to have set the 
standard by which all new personal 
and small-business machines are be- 
ing compared. 

But while the Personal Computer 
was being designed, IBM was faced 
with numerous hardware and soft- 
ware trade-offs. IBM wanted to get 
the system on the market as quickly 
as possible, and some desirable fea- 
tures were omitted in order to speed 
up the development cycle. Thankful- 
ly, IBM put a great deal of emphasis 
on making the computer as flexible as 
possible and then published all the 
technical reference material about the 
computer that anyone could desire. 

The documentation and flexibility 
allow the system to be easily adapted 
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series of articles about the IBM PC. 


Tim Field 
95 South El Monte 
Los Altos, CA 94022 


to many different uses. Also, many of 
the faults found by critics of the sys- 
tem can be easily fixed. It is one of 
these faults that I set out to correct. 

One of the trade-offs that IBM 
made in speeding the Personal Com- 
puter to the marketplace was in 
deciding not to manufacture its own 
printer. Instead, IBM made an ar- 
rangement with Epson to use the 
MX-80 dot-matrix printer and slap on 
the IBM logo. By doing this, IBM 
saved a great deal of effort and began 
with a proven product. 

The Epson MX-80 is a high-quality, 
inexpensive, dot-matrix printer with 
a plethora of features. The one fea- 
ture that it does not have, however, is 
the capability to print the full IBM 
character set. Both the monochrome 
and color graphics-display options 
for the IBM PC provide the user with 
256 characters to display. Within that 
set are many characters that are not 
normally available and that are useful 
for authors, mathematicians, scien- 
tists, and so on. But the Epson (IBM) 
printer can provide a hard-copy out- 
put of only 96 of these 256 characters. 

In this article, I present a program 
called PR-256 that will correct this 
deficiency. This program requires an 


Epson MX-100 printer, or an Epson 
MX-80 with the Graftrax graphics op- 
tion, to run properly. The IBM 
printer, because it is almost identical 
to the MX-80, can also be equipped 
with the Graftrax chip. Given one of 
these printers and PR-256, all 256 
characters of the IBM PC are avail- 
able to be printed out (see listing 1). 

Unfortunately, Epson's new Graf- 
trax-Plus graphics chip, which allows 
some additional capabilities including 
italic typefonts, is not compatible 
with PR-256 as it is now written. А 
revised version of PR-256, however, 
that will be compatible with this new 
chip should be available by the time 
this article appears in print. This new 
program will work with printers hav- 
ing either graphics chip. The present 
program listed in this article, 
however, will work only with the 
older Graftrax chip. 


Overview of PR-256 

PR-256 is designed to operate as if 
the user had installed extra hardware 
in the printer. But no additional hard- 
ware other than the Graftrax graphics 
capability is necessary! Once the user 
has set up the program as described in 
this article, PR-256 will automatically 
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Listing 1: А printout of the full ІВМ Personal Computer character set as produced by 


the program РК-256. 


ASCII CHARACTER ASCII CHARACTER ASCII CHARACTER ASCII CHARACTER 
VALUE VALUE VALUE 


VALUE A LU L 
о 54 3 128 c 192 k 
1 >) 65 A 129 ü 193 + 
2 8 5% B 130 é 194 - 
3 y &7 С 131 а 195 + 
4 % 68 D 132 а 196 hi 
5 $ 69 Е 133 à 197 + 
Ф $ 70 Е 134 3 198 К 
7 71 G 135 Ç 199 ІР 
8 ü 72 H 136 é 200 t 
9 0 73 I 137 ë 201 " 
10 a 74 J 138 è 202 А 
11 d 75 K 139 $ 205 
12 $ 76 L 140 5 204 * 
13 Р 77 Fl 141 Б 205 = 
14 В 78 N 142 А 206 2 
15 » 79 0 143 А 207 da 
16 › 80 P 144 Е 208 ж 
17 4 81 Q 145 = 209 E 
18 4 82 R 146 Е 210 a 
19 i 83 S 147 8 211 & 
20 q 84 T 148 б 212 к 
21 5 85 и 149 E 213 в 
22 = 86 y 150 ü 214 = 
25 1 87 W 151 ü 215 n 
24 t 88 X 152 y 216 ds 
25 4 89 Y 153 б 217 А 
26 4 90 Z 154 ü 218 ы 
27 + 91 Е 155 $ 219 Б 
28 n 92 \ 154 £ 220 = 
29 т 93 1 157 { 221 i 
30 а 94 ^ 158 А 222 ü 
31 т 95 159 $ 223 т 
52 9% т 150 А 224 5 
53 a 97 a 161 í 225 3 
34 ы 98 b 162 å 226 г 
35 # 99 c 163 ú 227 " 
36 $ 100 d 164 Ж 228 Е 
37 2 101 e 165 R 229 г 
38 & 102 f 166 а 230 p 
39 x 103 g 167 9 231 1 
40 ( 104 h 168 é 232 5 
41 ) 105 i 169 F 233 a 
42 * 106 j 170 ^ 234 ü 
43 + 107 k 171 Ñ 235 $ 
44 К 108 1 172 5 236 Ф 
45 - 109 m 173 i 237 y 
46 я 110 п 174 a 238 : 
47 / 111 о 175 " 239 ^ 
48 о 112 р 176 5 240 z 
49 1 113 q 177 З 241 i 
50 2 114 r 178 Ir 242 2 
51 3 115 © 179 | 243 4 
52 4 11% t 180 4 244 f 
53 5 117 u 181 4 245 1 
54 & 118 v 182 4l 246 - 
55 7 119 н 185 Ф 247 а 
56 2 120 X 184 3 248 è 
57 9 121 y 185 Я 249 ^ 
58 з 122 z 186 ў 250 à 
59 | 123 ‹ 187 т 251 + 
60 & 124 : 188 4 252 n 
61 = 125 » 189 в 255 1 
62 > 126 м 190 ж 254 u 
63 2 127 5 191 3 255 


load into the IBM system whenever 
power is turned on and will reside in 
memory until power is turned off. 

Whenever a user program sends 
any characters to the Epson to be 
printed, PR-256 will wake up and 
cause the appropriate characters to be 
printed out. Whether you are running 
a BASIC program, a Pascal program, 
an assembly-language program, or 
even executing a Print Screen func- 
tion, PR-256 will automatically step 
in and cause the proper characters to 
be printed. PR-256 operates with a 
minimum of user intervention. Gen- 
erally, once it has been set up as 
described below, the user need not 
even know that it is there. 

PR-256 is an assembly-language 
program requiring the IBM Macro 
Assembler to assemble and link. It re- 
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quires just over 2K bytes of RAM 
(random-access read/write memory). 
It will load up in the lowest available 
area of memory automatically and 
will not affect DOS (disk operating 
system) operation. If your IBM has 
64K bytes or less of RAM, PR-256 
will take away from the amount of 
memory available to BASIC. But if 
you have more than 64K bytes, you 
will rarely (if ever) miss the memory 
occupied by PR-256. In that case, 
PR-256 will probably be stored out- 
side of the 64K bytes that are used for 
BASIC. 

For the remainder of this article I 
will be talking about PR-256 in detail. 
In order to understand how the pro- 
gram works within the IBM system, I 
must first discuss three different areas 
relating to the program interface. The 


first topic is the interrupt structure of 
the 8088 microprocessor and how the 
IBM BIOS (basic input/output sys- 
tem) software uses this structure. Sec- 
ond, we will look at interfacing with 
DOS to set up PR-256. Finally, we 
will deal with the MX-100. (I will use 
the term MX-100 throughout the arti- 
cle to signify both the Epson MX-100 
and either the IBM printer or the 
MX-80 with the graphics option.) 
After covering these peripheral 
topics (no pun intended), I shall delve 
into the inner workings of PR-256. 


8088 Interrupt Structure 

The interrupt structure of the 8088 
microprocessor is really the tie that 
binds the IBM system together. It is 
analogous to the human spinal col- 
umn in its function. Essentially, the 
system of hardware and software 
interrupts provides the mechanisms 
that are necessary to coordinate the 
various operations of the computer. 

An interrupt is an input into the 
processor that causes the current se- 
quence of operations to be momen- 
tarily broken and some special action 
to be taken. Generally, these have 
been hardware mechanisms that 
simply allow the execution flow of a 
processor to be temporarily "inter- 
rupted" so that some pressing matter 
can be attended to by the processor. 
Interrupts for microprocessors have 
been used primarily by hardware 
designers. Ап interrupt was signaled 
by "pulling" a pin on the micropro- 
cessor chip low (or high). This al- 
lowed various off-chip functions to 
be monitored and controlled by the 
processor. 

Intel designed into the 8088 a very 
flexible interrupt structure that the 
IBM computer puts to good use. Intel 
gave us 256 interrupts with which to 
work. And these are accessible 
through both hardware and software. 
Intel set aside some 32 of the 256 
interrupts for predefined use (e.g., 
"Divide by Zero,” "Nonmaskable 
Interrupt," etc.). But the remaining 
224 interrupts are available to the 
system designer for software use. 

To invoke these software inter- 
rupts, the 8088 has a special INT in- 
struction in its repertoire. In 
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The Syntheasy 


А low cost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 


and case, all for only - 
$149.95 


DEALER INQUIRIES INVITED 
For further information contact 


INTELLIGENT ARTEFACTS LTD. 


19205 Parthenia St., Suite H 
Northridge, CA 91324 Tel(213) 993-4803 


assembly-level code, this instruction 
is followed by a 1-byte interrupt 
value. The value of that byte deter- 
mines which of 256 interrupts the 
processor should invoke. 

In order for these interrupts to be 
used or serviced, the user must pro- 
vide an interrupt-service routine for 
each of the possible interrupts that 
may occur. When the 8088 processes 
an INT call, its hardware looks at the 
second byte (with the interrupt value 
in it) and determines where the ap- 
propriate interrupt-handling routine 
is to be found. To accomplish this, In- 
tel has reserved the memory locations 
from O to 1023 for interrupt use. This 
area of memory is called the interrupt 
vector table. 

These 1024 bytes of memory are 
partitioned off into 4 bytes per inter- 
rupt type (i.e., 256 interrupt types X 
4 — 1024 bytes). The 8088 hardware 
takes the interrupt value, multiplies it 
by 4, and accesses the 4-byte area 
reserved for this interrupt. In these 4 
bytes, the 8088 expects to find the ad- 
dress of the appropriate interrupt- 
service routine. 

The address is stored in these 4 
bytes in standard 8088 format. That 
is, the first 2 bytes of the 4-byte sec- 
tion must contain the program- 
counter address (IP register) for the 
interrupt-service routine, and the sec- 
ond 2 bytes must hold the new Code 
Segment register (CS register) ad- 
dress. From these two values, the 
20-bit service-routine address is deter- 
mined and processor execution con- 
tinues at that location. 

All this work is done automatically 
by the 8088 hardware. Therefore, if 
you have previously set up the table 
of interrupt vectors (the O to 1023 
bytes containing the service-routine 
addresses) and you execute an INT in- 
struction, the next instruction that 
will occur is at the start of the service 
routine. This call is very similar to a 
normal subroutine call in that the CS 
and IP registers are saved on the sys- 
tem stack at the time of the INT call. 
In addition, for interrupts, the Flag 
register is also saved on the stack. 
After the interrupt routine has ex- 
ecuted, an IRET (Interrupt Return) 
command restores the proper IP, CS, 
and Flag registers, and returns control 
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to the instruction following the INT 
call. 

At this point you are probably say- 
ing, "So what! What do I care about 
all of this?" The vital point is that the 
designers of the IBM system made ex- 
tensive use of this setup. Virtually all 
interaction between processes in the 
IBM are performed via interrupt 
calls. 

When BASIC executes a FILES in- 
struction to get a listing of the system 
disk, it sets up certain parameters in 
the 8088 internal registers and issues 
an appropriate interrupt to perform 
the requested function. Likewise, 
when DOS is requested to list the 
directory of a disk, it executes the 
same interrupt request as BASIC did. 
In either case, when the interrupt 
returns, the directory of the disk has 
been read and printed to the screen. 

IBM provides the assembly-lan- 
guage programmer many utilities 
through the use of the interrupt struc- 
ture. Іп its Technical Reference 
Manual, IBM states that "access to 
the BIOS function is through the 8088 
software interrupts. Each BIOS entry 
point is available through its own 
interrupt, which can be found in the 
(supplied) interrupt vector listing." 

The BIOS routines are basically a 
group of utilities available to the user. 
Through BIOS, you can perform 
disk, cassette, video, keyboard, 
printer, and communications I/O 
operations in a standardized manner. 
Other system services available in- 
clude time-of-day and memory-size 
determination. IBM states, "the goal 
is to provide an operational interface 
to the system and relieve the pro- 
grammer from concern over hard- 
ware device characteristics." 

The extensive use of the interrupt 
structure gives us users of the IBM 
system another big benefit in addition 
to easy access to various utilities. 
Whereas the actual BIOS code resides 
in ROM (read-only memory), the 
interrupt vector table (remember, the 
memory locations 0 to 1023 reserved 
for interrupt addresses) is in RAM. 
These addresses are initialized by the 
IBM bootstrap routine on each sys- 
tem reset or power-on. This means 
that the user can change the interrupt- 
service addresses stored in this table 


after the system initialization process 
has finished. 

How can we put this knowledge to 
good use? Well, there are many pos- 
sibilities. For example, suppose that 
we want to read and store data to a 
cassette using a different format than 
that defined by ІВМ, (Perhaps we 
would like to be able to read a format 
used by some other system.) 

The format is determined in soft- 
ware, and because all processes that 
access the cassette will use the 
CASSETTE ІО routine supplied in 
the BIOS, we simply need to overlay 
or replace IBM's routine with one of 
our own, Ás we have just seen, re- 
placing the address in the interrupt 
vector table of a BIOS routine with 
the address of our own routine is ef- 
fectively the same as replacing the 
whole routine with our own. 

In order to accomplish this, we 
must do several things. First, we must 
determine the input and output 
parameters specified in IBM's BIOS 
cassette routine. In its Technical 
Reference Manual, IBM provides a 
complete listing (with excellent com- 
ments) of the 8K-byte BIOS. 

Looking over the BIOS listing for 
the CASSETTE. IO routine, we can 
set up the appropriate interface with 
all calling routines. We can then 
rewrite the BIOS routine, making 
sure that all parameter inputs and 
outputs are the same as for the IBM 
version. We can then load our routine 
into RAM, change the interrupt- 
vector-table entry for the cassette 
routine so that it addresses our 
routine, and tell DOS to keep our 
program in RAM. From then on, as 
long as the system is not reset, any 
call from BASIC to save data or pro- 
grams to cassette, or read from 
cassette, goes through our routine 
rather than IBM's. We have managed 
to replace the ROM version with our 
Own. 

The preceding example is exactly 
the method used by PR-256 to expand 
the character set on the MX-100 to the 
full 256 characters defined by the IBM 
computer. Whenever the IBM is 
powered on or reset, the program is 
automatically loaded into RAM and 
the BIOS PRINTER. IO routine is 
virtually overlaid by changing the 
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While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 


We have continually improved on the performance of the 05180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa- 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 


The DS180 printer is available nationwide through our network of sales/service distributors. 
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interrupt-vector-table address to ad- 
dress the new program. Because all 
output to the printer will probably be 
routed through the BIOS 
PRINTER. IO routine, the new pro- 
gram has full control over each char- 
acter that is sent to be printed. 


DOS Notes 

In this section, I will discuss some 
basic principles of DOS that we will 
need to use in order for PR-256 to 
work correctly. DOS, the disk 
operating system for the IBM com- 
puter, is a collection of programs that 
interface the user to the system. For 
an in-depth discussion of DOS, IBM's 
DOS Manual provides all the neces- 
sary details, especially in the appen- 
dixes. 

PR-256 must handle three inter- 
faces to DOS. First, we would like 
DOS to automatically load the print 
program when the system is initially 
turned on or reset, Second, we need 
DOS to give the initialization code of 
PR-256 control to set up the printing 
program for execution, Third, during 


the initialization of PR-256, we need 
to tell DOS that the area in memory 
that the program occupies should not 
be overlaid during system operation. 
In order to understand how this is all 
accomplished, a short discussion of 
the inner workings of DOS is in 
order. | 

Let's begin by looking at an over- 
view of what DOS must do when the 
system is initially powered on (or 
reset), DOS begins by executing a 
serles of initialization routines that 
check the equipment status of the sys- 
tem (i.e., how much memory is in- 
stalled, how many drives, what type 
of monitor, etc.). This check is fol- 
lowed by an initialization of any at- 
tached devices, setting up the inter- 
rupt vector table, and an assortment 
of other jobs that are necessary to get 
the system ready for operation. 

After the initialization phase is 
completed, DOS loads a file from the 
system disk called COMMAND. 
COM. (A system disk is the one that 
has the proper files on it to permit 
you to load and start up DOS.) If you 


look at any of your system disks, you 
will find a file by that name. It is the 
code in this file that acts as a com- 
mand processor. Essentially, all com- 
munication with DOS will be handled 
by COMMAND. 

When COMMAND is executed, it 
does various and assorted tasks 
before issuing the first user prompt. 
One of these first tasks is to check for 
a file called AUTOEXEC.BAT on the 
system disk. This is a special file. The 
extension ".BAT" indicates that the 
file is a batch file, which means that 
its contents are read and executed as 
if a user were typing at a keyboard. 
Thus, if you include a line that says 
DIR in a batch file, a directory of the 
currently selected disk will be 
displayed on the screen just as if you 
had typed in the DIR command at the 
keyboard. 

The "AUTOEXEC" portion of the 
name indicates that this is a file that is 
to be automatically executed when- 
ever the system is started. With this 
facility, the user can cause programs 
or DOS commands to be executed im- 
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mediately every time the system is 
started. If the file is not present, 
COMMAND continues on. If the file 
exists, however, COMMAND loads 
and processes the file as a normal 
batch file. The AUTOEXEC file is set 
up by the user. We will use this 
feature to load and initialize PR-256 
every time the system is started. 

After COMMAND finishes its ini- 
tial tasks, it prompts the user with the 
familiar A» and then looks to the 
keyboard for user input. 

Let us take a closer look at how we 
can use AUTOEXEC. PR-256 needs 
to be loaded into RAM and then must 
do a little setup before it is ready to 
operate. Because PR-256 exists on the 
disk as an assembled and linked 
machine program, all that is required 
of AUTOEXEC is to request 
"PR-256." COMMAND will see this 
as it processes AUTOEXEC and will 
go to the default drive, where it will 
find the file called PR-256, load it, 
and initiate execution of the file. 

It appears that loading PR-256 and 
initializing it are fairly simple to do 


using DOS. However, we would like 
to return to DOS after PR-256 ini- 
tialization is finished. To accomplish 
this, we must work through a special 
area of memory called a Program 
Segment Prefix buffer or PSP. The 
PSP is a special data structure that 
COMMAND builds for any process 
before it loads and starts up that pro- 
cess. This is simply 256 bytes of RAM 
set aside for various communication 
protocols with DOS. For example, if 
you have a program that needs to do 
some disk I/O, portions of the PSP 
are set up to permit DOS to do the ac- 
tual I/O transfers. 

We need concern ourselves with 
the PSP for only two things. First, we 
need to realize that it is there, When 
DOS loads in PR-256, it will set up a 
PSP in the lowest available RAM 
space and will then load PR-256 in the 
RAM area immediately following the 
PSP. Thus, our program actually 
grows by 256 bytes in order to make 
room for the PSP. 

The second reason is as follows: 
When DOS loads in a program and 


gives it control to execute, DOS ex- 
pects to gain control back eventually. 
And it has to have a standard way to 
get this control. DOS expects the user 
program to issue a special interrupt 
call when it is ready for DOS to 
regain control of the system. 

Three different interrupts may be 
used to start up DOS again. Ап INT 
20H is the normal way to exit from a 
program. Ап INT 27H is an "End but 
stay resident" command. This is what 
we shall use. It tells DOS that the pro- 
gram is to remain in the system and 
that DOS should take care not to 
move some other program on top of 
this one. The third interrupt is a 
special INT 21H that we will not be 
concerned with here. 

IBM warns in the DOS Manual 
that "every program must ensure 
that the CS register contains the seg- 
ment address of its Program Segment 
Prefix control block prior to issuing 
INT 20H (or INT 27H or INT 21H)." 
This is necessary because DOS saves 
certain state values and other infor- 
mation in the PSP and, for proper ter- 
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mination of the program, must access 
these. 

Now this is a tricky problem. 
When DOS sets up the PSP and loads 
in the program, it sets the CS register 
to the "paragraph" at the start of the 
program, not the start of the PSP. (A 
paragraph in this context refers to the 
16-byte "granularity" or increment 
that the CS register is able to address 
in the 8088. When the program 
finishes execution and issues the INT 
27H to return control to DOS, it must 
somehow move the correct value into 
the CS register. 

Thankfully, COMMAND gives us 
ап easy way out. When the PSP is ini- 
tially built, COMMAND places an 
INT 20H instruction into the first 2 
bytes of the PSP. In order for 
PR-256's initialization routine to 
return control to DOS, the user pro- 
gram can issue a jump instruction to 
the first byte of the PSP. We can con- 
struct the jump in such a way that it 
will replace the CS register with the 
proper segment address for the PSP. 
The resulting INT call has the proper 
CS value and DOS comes back 
online. 

The astute reader will have noticed 
that the PSP contains an INT 20H 
command and we need an INT 27H 
executed. We simply alter this in- 
struction during initialization of 
PR-256 and everything works great. 


PR-256 Initialization 

We have two fundamentally dif- 
ferent tasks for PR-256 to do. First, it 
must set up the interrupt vector table 
and return to DOS control. This task 
has to be done only once, when the 
program is initially given control by 
COMMAND. This is called the ini- 
tialization process or phase. The sec- 
ond task is to intercept all output data 
heading toward the printer and pro- 
cess it to effectively give the user the 
256-character set desired. This is the 
run-time process. 

We have already discussed how to 
interface with DOS on system reset. I 
will now describe the complete ini- 
tialization process of PR-256. If you 
look at the PR-256 listing, you will 
notice that the first code encountered 
is the initialization code. It consists 
simply of a call to an initialization 
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subroutine and a return. It is within 
this subroutine that the initial tasks 
are done. I could have just as easily 
put this code in the main program 
rather than make it a subroutine, but 
let me explain why I did not. 

When PR-256 returns control to 
DOS after initialization via the INT 
27H command, DOS expects the in- 
ternal register DX to point to the last 
memory address plus one, after 
which it is okay for DOS to overlay. 
Because we execute the initialization 
code only once, we can let DOS over- 
lay that portion of PR-256 and we 
will miss nothing. Thus, by making 
the initialization code a subroutine, I 
was able to place it after all the run- 
time code. I could then set the DX to 
point to the last address of run-time 
code on the INT 27H call. The space 
occupied by the initialization 
subroutine is now available to DOS. 
This saves us a little more RAM for 
other uses. 

The initialization routine does 
several things. First, it simply changes 
the INT 20H command in the PSP to 
an INT 27H. Then it replaces the in- 
terrupt vector address for INT 17H 
with the start of the PR-256 run-time 
code, saves the old vector address 
(for reasons discussed later), and sets 
up a return to DOS to keep the run- 
time code resident. After DOS re- 
gains control, PR-256 just lies in hid- 
ing in the system. It is invoked by any 
process that wishes to send a char- 
acter to a printer. 


Printer Notes 

So far І have discussed the 8088 in- 
terrupt structure and IBM DOS inter- 
face as far as they affect PR-256. In 
this section, I will present a quick 
overview of the Epson MX-100 and 
MX-80 (with graphics option) 
printers. Again, all references to the 
МХ-100 are also valid for the MX-80 
or IBM printer with the required 
Graftrax graphics option. 

The Epson MX-100 printer is a dot- 
matrix printer loaded with features. 
In its normal operating mode, the 
MX-100 can print the standard ASCII 
(American National Standard Code 
for Information Interchange) char- 
acter set. This includes the entire 
uppercase and lowercase alphabet, 


the numerals, and other standard 
characters in the 96-character set. In 
addition, the MX-100 offers a small 
set of "international" characters. 
These are subdivided into characters 
associated with various countries: 
France, Germany, England, Den- 
mark, Sweden, Italy, and Spain. A 
total of 37 additional unique 
characters are available using these 
different international modes. 

Finally, the MX-100 provides the 
user the capability of a bit-image 
mode. To understand how this 
works, let's look at the Epson print 
head. It consists of nine "needles" or 
"wires" stacked vertically very close 
together. Each wire can be caused to 
impact with the ribbon by the elec- 
tronics in the printer. The stack of 
wires moves horizontally to the left 
or right. By causing specific wires to 
impact with the ribbon as the head 
moves along the width of the paper, 
the printer produces dots that form 
the shape of a character. 

By placing the printer in the bit- 
image mode, the user can gain direct 
access to the top eight of the nine 
wires. А single byte sent from the 
computer to the MX-100 in bit-image 
mode will cause a single column of 
dot wires to act and the print head to 
move one column to the right. 
Because a byte consists of 8 bits, each 
bit controls one wire. The most sig- 
nificant bit (bit 7) activates the upper- 
most wire. Bit O activates the lowest 
wire. If a bit is "1," the print wire 
prints a dot. А “0” does not print. 

Sending a stream of bytes in the 
bit-image mode results in a pattern 
being printed across the page. When 
putting the printer in bit-image mode 
(as discussed below), the user must 
supply a count of the number of col- 
umns to be printed. After that many 
columns are received, the printer 
leaves the bit-image mode and returns 
to whatever mode it was previously 
in. 

How do we change modes in the 
MX-100? The user sends some non- 
printing ASCII code or escape se- 
quence to the printer. The processor 
in the MX-100 interprets it and then 
acts accordingly. Ап escape sequence 
is a multibyte command string that 
begins with an ESC character 
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Control 


Code Hexadecimal Decimal 


NUL 00 
07 
08 
09 
OA 
OB 
ОС 


00 
OE 


OF 
DC1 11 
DC2 12 
DC3 13 
DC4 
ESC 
ESC 0 
ESC 2 
ESC 8 
ESC 9 
ESC A 


ESCB 
ESC C 


ESC D 
ESCE 


ESC F 
ESC K 


ESC L 
ESC М 
ESC O 
ESC Q 
ESCR 


Function 


NULL. Ends tab setting. Follows ESC B and 
ESC С. 

BELL. Sounds buzzer for about 1 second. 

Backspace. Cancels a last character input. 

Horizontal Tabulation. 

Linefeed. 

Vertica! Tabulation. 

Form Feed. Advances paper to next Top of 
Form. 

Carriage Return. 

Shift Out. Turns on the enlarged-character 
printing mode. 

Shift In. Turns on the condensed-character 
printing mode. 

Device Control 1. Selects printer. Ready to 
receive data. 

Device Control 2. Turns off the condensed- 
character printing mode. 

Device Control 3. Deselects printer. Not 
ready to receive data. 

Device Control 4. Turns off the enlarged- 
character printing mode. 

Escape. ASCII code for Escape. Precedes 
numbers and alphabets. 

Sets a line spacing to eight lines per inch. 

Sets a line spacing to six lines per inch. 

Deselects paper end detector. 

Selects paper end detector. 

Sets a line spacing between a range from 
W, inch to %; inch. 

Sets VT up to eight positions. 

Sets form length up to 127 lines or 22 
inches. 

Sets HT up to 12 positions. 

Turns on the emphasized-character 
printing mode. 

Turns off the emphasized-character 
printing mode. 

Turns on the normal-density bit-image 
mode. 

Turris on the dual-density bit-image mode. 

Sets skip-over perforation. 

Releases skip-over perforation. 

Sets a column length. 

Selects an international character set from 
among eight languages. 


Table 1: Control codes for the Epson MX-100 printer (or the Epson MX-80 with 
graphics capability). 


(decimal 27 in ASCII) and is followed 
by a defined sequence of bytes. The 
printer's processor parses in the 
whole sequence of bytes and per- 
forms a mode change in response. 

For example, to tell the printer to 
turn on normal bit-density mode, the 
user program sends the ASCII char- 
acter 27 (Escape character) followed 
by a K. The K will not be printed. It 
merely tells the printer that the escape 
sequence is selecting the normal bit- 
image mode. For a summary of the 
control codes and escape sequences 
used by the MX-100, see table 1. 

As many different modes are avail- 
able (i.e., normal-density bit-image, 
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dual-density bit-image, condensed- 
character, enlarged-character, 
normal-character, etc.) many dif- 
ferent escape sequences will be ac- 
cepted by the printer. Epson decided 
not to be modular and has designated 
some mode selectors to be set using 
other nonprinting ASCII characters 
rather than have all mode selection be 
done via escape sequences. 

Several standard ASCII printer 
commands are used by the Epson. 
These include Bell (ASCII 7), Back- 
space (ASCII 8), Carriage Return 
(ASCII 13), Linefeed (ASCII 10), and 
so on. As I will discuss below, these 
special characters present some big 


problems for PR-256. 

To summarize, the MX-100 simply 
looks to the computer for ASCII se- 
quences. Most of the bytes that the 
printer receives are associated with 
some character in the ASCII set, 
which is then printed. 

Some ASCII codes and sequences 
of codes are reserved by the MX-100 
to allow the user to change modes of 
the printer. Thus, from BASIC at the 
IBM terminal, the user can send 
(using LPRINT) the proper com- 
mands to move the printer from 
enlarged-character mode to bit-image 
mode and then to normal print mode. 
This gives the user considerable 
power from software. It is just this 
power that PR-256 uses to enlarge the 
MX-100 character set to the full 256 
characters used by the IBM system. 


How PR-256 Works 

I have now discussed the three ma- 
jor components that are necessary for 
understanding the PR-256 program. 
These are the 8088 interrupt structure 
(and its ties with the IBM BIOS 
routines), the DOS interfacing ге- 
quired to load and initialize PR-256 at 
system start-up, and the MX-100 
modes of operation. The remainder 
of this article is devoted to using this 
knowledge to see exactly how PR-256 
operates. Numerous subtle touches 
are contained throughout PR-256, 
which I will explain as we proceed. 

First, let's look at how a process 
running on the IBM Personal Com- 
puter normally prints out text. Any 
routine that wishes to print out char- 
acters to a printer attached to the IBM 
PC will use the BIOS PRINTER IO 
routine. The operation of this routine 
is very straightforward. The calling 
proces will make one call to 
PRINTER. IO for each character to 
be printed out. 

The calling process must first move 
the character to be printed into the 
AL internal register of the 8088, clear 
the AH register, and indicate the 
printer number in the DX register. 
(Note: the IBM can be attached to as 
many as three parallel port printers at 
one time, and the user must specify 
which of the three printers the current 
character is to be directed to.) 

After setting these registers up, the 
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process executes an INT 17H inter- 
rupt request. This causes the BIOS 
print routine (PRINTER. .IO) to send 
out the character to the printer. When 
it is done, the BIOS print routine ex- 
ecutes an IRET instruction to return 
control to the calling process. 

Instead of causing a character to be 
printed out, we can also use 
PRINTER IO to initialize any of the 
printers or to check the current status 
of a printer. This is accomplished by 
placing a 1 or 2, respectively, into the 
AH register and executing an INT 
17H call. 

All programs that output data 
through the parallel port.to a printer 
are supposed to use this method. 
IBM's BASIC, DOS, the Print Screen 
function, Micropro's Wordstar, and 
so on, all comply with this standard 
method. Thus, if I wish to replace the 
PRINTER. IO routine with my own, 
І had better be sure that, for any 
given input, PR-256 (the program 
scheduled to replace PRINTER. IO) 
will react in the same manner as 
PRINTER. IO would. 

With this understanding of 
PRINTER. IO, I can outline PR-256 
operation. Whenever a process ex- 
ecutes ап INT 17H instruction, 
PR-256 will receive control of the sys- 
tem. The input to the routine is iden- 
tical to the PRINTER. IO routine. If 
PR-256 sees that a character is to be 
printed out, it does some processing 
of the character (which will be 
described in a moment) and takes an 
appropriate action that results in the 
IBM-defined character being printed 
out оп the MX-100. _ 

If the input to PR-256 indicates that 
a printer initialization or a status 
check is being requested, the re- 
quested function is carried out and 
the results returned to the calling pro- 
cess. That is all there is to PR-256. 
Everything else is. implementation 
detail. Of course, the implementation 
details are extremely important and 
will be fully explored now. 


Using the PRINTER. IO Routine 

One of the tenets of good program- 
ming practice is that a programmer 
should not constantly be reinventing 
the wheel. If other programmers have 
already done the work :hat you need, 
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see if you can use their results. In the 
case of PR-256, it made sense to make 
as much use as possible of the 
114-byte PRINTER IO subroutine 
that IBM supplied in the BIOS. 

After processing a character, 
PR-256 at some point must interact 
with the printer. Most of the time, the 
printer output from PR-256 will be 
the same as that from the 
PRINTER. IO routine. PR-256 sim- 
ply provides some front-end work or 
preprocessing of certain characters. 
Thus, I decided early on that PR-256 
would do whatever processing was 
required for a given character, but 
would use the PRINTER. IO code to 
do the actual data transmission to the 
printers. 

In order to do this, the PR-256 ini- 
tialization code must save the 4-byte 
address of PRINTER. IO that was 
originally stored in the interrupt vec- 
tor table. This saved address is later 
used by the main PR-256 process as a 
subroutine address for doing actual 
printer I/O. 

Note that instead of having PR-256 
bother to look up and save the 
PRINTER. [IO address every time the 
system was initialized, I could have 
coded the address into the program as 
a constant. This would have saved a 
little code and storage space. How- 
ever, this would have made PR-256 
more susceptible to failure if IBM 
made future changes in its BIOS chip. 

If IBM updates its BIOS routine in 
some later version of the Personal 
Computer, the base address of 
PRINTER. IO could be changed. 
This would not affect any code using 
PRINTER. IO, because DOS would 
be updated to initialize the interrupt 
vector table to the correct address. 


: But if PR-256 had the original address 


for PRINTER. IO coded in as a con- 
stant, it would not work on the new 
version. By always getting the ad- 
dress from the vector table, PR-256 is 
sure to have the correct address. 
Another item worthy of note is the 
way in which PR-256 calls the 
PRINTER IO routine. This routine 
was designed to execute as an 
interrupt-service routine and returns 
to the calling process via an IRET in- 
struction. PR-256, however, cannot 
call PRINTER. IO as an interrupt, 


CALL 
YOUR 

LOCAL 
DYSAN 
OFFICE 


Los Angeles 
(213) 907-1803 
Orange County 
(714) 851-9462 
Sacramento 
(916) 966-8037 


San Francisco/Sunnyvale 
(408) 727-9552 


DC: Washington 
(703) 356-6441 


GA: Atlanta 
*(404) 952-0919 
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(312) 882-8176 
(800) 323-5609 


MA: Boston 
(617) 273-5955 
%(617| 229-2800 
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(313] 525-8240 


MN: — Minneapolis 
*(612) 814-7199 
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(314) 434-4011 
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(212) 687-7122 
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(216) 333-3725 
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(412) 261-0406 
Philadelphia 
(609) 939-4762 


TX: Dallas/Ft. Worth 
*(817) 261-5312 


W/A: Seattle 
(206) 455-4725 


*includes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 

For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408) 988-3472 


Toll Free: (BOO) 538-8133 
Telex: 171551 DYSAN SNTA 
TWX:910-338-2144. 
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losses can be should your "bargain" 
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because it has already changed the in- 
terrupt vector table when it removed 
the address for PRINTER. IO. 

If we look at the difference between 
an interrupt-service subroutine call 
and a standard 8088 subroutine call, 
we see that for a subroutine call the 
hardware pushes the CS and IP reg- 
isters onto the system stack, while for 
an interrupt call it additionally 
pushes the Flag register onto the 
stack. Thus, on return from a normal 
call, the hardware will expect to pop 
off two values on a normal call, but 
will expect three values for an inter- 


rupt call. 
If we can just keep the system stack 
straight across the call to 


PRINTER. IO, we can use it as a 
normal subroutine. The solution is 
simple. The 8088 hardware, on an in- 
terrupt call, pushes the Flag register 
onto the stack before CS and IP. This 
is great. All we have to do then is 
manually push the Flag register onto 
the stack ourselves (via a PUSHF in- 
struction). Then we can call the 
PRINTER. IO routine as a normal 
subroutine. Upon execution comple- 
tion, PRINTER. IO does an IRET 
that will pop off the proper sequence 
of words and leave the stack in good 
shape. 

The last benefit that we get from 
using PRINTER. IO as a subroutine 
of PR-256 is that PR-256 does not 
need to be concerned with initializa- 
tion of status checking of the printer. 
If PR-256 receives a request for either 
of these services, it immediately calls 
PRINTER. IO and then returns the 
results it receives. 


Character-Set Definition 

Let's now look at the character set 
of the IBM computer versus that of 
the Epson MX-100. A close com- 
parison study breaks the 256 char- 
acters into five categories that PR-256 
must handle in different ways. I have 
designated these categories as Сот- 
mon, International, Graphics, Ex- 
tended, and Control. The following 
text describes each category and 
discusses the effect each had on the 
PR-256 design. 


Common Characters 
The first character category covers 
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The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a leaque with Bach? You decide 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that usethem. 
Every time you see a new microprocessor- 
based product, there's a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M’ 
and process assembly language for the 
most popular microprocessor families. 


ХАЗМО5 .... 6805 

XASMOS9 .... 6809 

XASMIS .... 1802 

XASMAS .... 8048/8041 

XASMBI .... 8051 5200 
XASM65 .... 6502 each 
XASM68 .... 6800/01 

XASMFS8 .... F8/3870 

XASMZS8 ....28 

XASMAOO.... COPAOC 

XASM75 .... NEC 7500 $500 


(Coming soon: XASM68K .... 68000) 


Turn Your Computer Into А 

Complete Development System 
Of course, there's more. Avocet has the 
tools you need fromstartto finish to enter, 


assemble andtest your software and finally 
cast itin EPROM: 
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Text Editor VEDIT --full-screentextedi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/M-80 version .................... 
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(when ordered with any Avocet product) 


In-Circuit Emulators -- MICE In-Circuit 
Emulator by Microtel Fu capability 


emulation in a compac{\irtwkpensive 
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Down-loads pr generated 
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test. 
MICE-I versions for 6502, 8048, 8085, 
NSC 800 and Z-80 ........ $1,795 each. 


MICE-II versions with 2K trace and 32K 
program memory, plus real-time emula- 
tion and hardware break pointsfor 6502, 
6809, 68000, 8085 and 8086/8088 .... 

... $9,995. 


(6805 and 8051 versions available starting 
second quarter) 


ROM Simulator -- ROMSIM by Inner Ac- 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532. 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 


From $495 depending on cabling and 
RAM installed. 


EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716; 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programmer ........................... $389 
Options include: 
Software Driver Package ......... $ 30 
RS 232 Cable ........ RONDE MR $ 30 
8748 family socket adaptor ..... $ 98 
8751 family socket adaptor ..... $174 


Call Us 


If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 


"Trademark of Digital Research. 
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the Common characters. The char- 
acters of this type are the 95 char- 
acters (ASCII codes 32 to 126) that 
are common to both the IBM and the 
Epson. These are the printing char- 
acters defined by the ASCII standard 
except for ASCII 127, for which IBM 
uses a different character. 

Once again, following the maxim 
of not reinventing the wheel, I de- 
signed PR-256 to spot any Common 
characters and send them on to the 
MX-100 as they are. They are printed 
using the Epson character set. 

It is important that we look at how 
these different character types affect 
the performance of the MX-100. By 
separating Common characters out 
and using the Epson character set to 
print them, we see that PR-256 will 
exhibit virtually no difference in the 
throughput of normal text printing. 
The small amount of processing that 
PR-256 must do in order to determine 
that the current character is Common 
and then send it out to the printer is 
negligible compared to the speed of 
mechanical movement of the printer. 
Thus for normal text printing, PR-256 
will not noticeably affect the printing 
speed of the Epson. 

Another benefit of using the stan- 
dard Epson set for Common charac- 
ters is that it permits the use of all the 
character printing modes offered by 
the MX-100. Thus, for Common 
characters, the user can print con- 
densed, normal, or enlarged char- 
acters. These may be emphasized or 
normal. All the MX-100 modes avail- 
able are accessible to users through 
PR-256. 


International Characters 

The second character category in 
PR-256 includes most of the 37 
unique extra characters in the seven 
international sets available on the Ep- 
son. Of these, 30 are also part of the 
IBM character set. To use these, 
PR-256 must map the IBM codes for 
an International character onto the 
specific international set in the Epson 
and the code that the Epson desig- 
nates for that character. 

PR-256 uses a bit map to determine 
if the current character is an Interna- 
tional type. The bit map is a structure 
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of bits stored in the program such 
that each bit is associated with a 
specific ASCII code. The value of the 
bit identifies whether the associated 
character is International (if the bit is 
0) or not (if the bit is 1). PR-256 uses 
the value of the character sent with 
the calling routine as an index into the 
bit map (identified as BITTYP in the 
PR-256 listing) and determines 
whether that character is indeed In- 
ternational or not. 

When an International character is 
identified, PR-256 does a table look- 
up to get the Epson international set 
to be used and the ASCII code that 
the MX-100 expects for the character. 
PR-256 then sends a sequence of com- 
mands to the MX-100. 

PR-256 first sends an escape se- 
quence (ESC "R") followed by the 
desired international-set designation 
(0 to 7) to put the Epson in the proper 
mode. Next, it sends the correct 8-bit 
code to print out the character. Final- 
ly, it sends out the escape sequence to 
place the Epson back into the interna- 
tional-set mode that it had previously 
been in. 

In order to reset the international 
set to what it had previously been in, 
PR-256 must "remember" the last set 
that the MX-100 was placed in. How 
it does this is discussed later in the ar- 
ticle. But it should be noted here that, 
in order to allow the user to access all 
the Epson capabilities, PR-256 must 
remember the latest international set 
selected by the user. 

To the user, the printing of an In- 
ternational character looks like the 
character was part of the Epson's nor- 
mal character set. The user program 
simply sent PR-256 a single value and 
the result was that the desired char- 
acter was printed out. The user does 
not need to know that PR-256 actual- 
ly sent a total of 7 bytes of data to the 
printer. 

The effect of the International char- 
acters on performance is minimal. 
Even though PR-256 sent the MX-100 
7 bytes of data, 6 of them were con- 
trol codes used by the printer's pro- 
cessor. Only one caused the slow (as 
measured by computer speeds) 
mechanical action of printing a 
character. 


Graphics Characters 

The third classification of char- 
acters covers the Graphics characters. 
On the IBM PC, these characters 
have code values of 0 to 31, 127 to 
178, and 224 to 255 (minus the Inter- 
national characters that are scattered 
throughout). These characters are not 
defined at all by the MX-100 and 
must be printed out via the MX-100 
bit-image mode. When PR-256 spots 
a Graphics character to be printed, it 
takes the appropriate action to place 
the printer into the bit-image mode. It 
then sends the MX-100 a stream of 
bytes defining the columns of dots 
that will make up the character form. 
The Epson prints these out and then 
returns from the bit-image mode to its 
previous state. 

One of the major decisions that I 
had to make in designing PR-256 was 
what size and density to make the 
Graphics characters. Should they be 
the same size as Epson's condensed, 
normal, or enlarged characters? 
Should they be emphasized or not? I 
could not duplicate all the MX-100 
modes because it would have made 
PR-256 prohibitively large. 

I finally decided that all Graphics 
characters would be the same size and 
density as Epson's normal-size em- 
phasized characters. I believe that this 
was the best compromise. This way, 
they fit in comfortably with standard- 
size nonemphasized characters, but if 
you wish to print in the. higher- 
quality emphasized mode, all the 
Graphics characters would fit in per- 
fectly. 

You should understand that if you 
place the Epson in a different 
mode—say the enlarged-character 
mode, and print out Common, Inter- 
national, and Graphics characters in- 
termixed—the Common and Interna- 
tional characters will be enlarged in 
size, but the Graphics ones will re- 
main the normal size. 

Having decided on using normal- 
size, emphasized Graphics characters, 
I had to analyze how Epson defines 
these. The MX-100 uses 12 columns 
to print out its normal-size empha- 
sized characters. The first column is 
blank, followed by nine columns of 
character bits and two more blank 


columns. The blank columns are 
character separators. PR-256 follows 
the same strategy. 

PR-256 uses the dual-density bit- 
image mode of the Epson to send out 
12 columns of data per Graphics 
character. It sends out one blank col- 
umn followed by nine data columns 
followed by two blank columns. The 
data columns are accessed through a 
lookup table to give PR-256 the cor- 
rect values to define the desired char- 
acter. After receiving the 12 data 
bytes from PR-256, the MX-100 
prints them out and returns to the 
mode it was previously in. 

The user program is completely ig- 
norant of what has occurred. It sim- 
ply sends a single character value to 
be printed out. The result it sees is 
that the character has indeed been 
printed. The fact that PR-256 has sent 
16 bytes of data to the MX-100 (4 
setup bytes and 12 printing bytes) is 
hidden. 

What is not hidden is the degrada- 
tion of printing speed. Printing of 
Graphics characters is slower than 


Common апа International char- 
acters. The speed is still more than 
sufficient to remain practical though. 


Extended Characters 

The fourth character type is the Ex- 
tended type, which includes IBM 
character values 179 to 223. These are 
the drawing characters that are used 
to create nice connecting tables and 
borders. They are physically larger 
than the other characters defined by 
IBM. Extended characters are de- 
signed to connect to each other both 
in vertical and horizontal directions. 

PR-256 handles Extended charac- 
ters in much the same manner as it 
does Graphics characters. It simply 
extends the 9 data bytes of the 
Graphics character to cover the full 
12 columns of dots allocated to each 
character. Thus, when printing out 
an Extended character, PR-256 looks 
at the first of the 9 data bytes for that 
character and prints it twice. Instead 
of printing a single blank column, it 
has extended the data column one to 
the left. After printing the 9 data 


bytes as in the Graphics mode, 
PR-256 retains the last byte and prints 
it out twice more, in place of the two 
blank columns printed by the 
Graphics mode. 

By extending the character to the 
left and to the right, a string of Ex- 
tended characters will connect in the 
horizontal direction exactly as they 
do on the IBM monitor. Unfortunate- 
ly, for several reasons, it is not a sim- 
ple matter to extend the characters in 
the vertical direction. Thus, the Ex- 
tended characters are not guaranteed 
to connect vertically. It depends on 
how much space is inserted between 
lines. For examples of the Extended 
characters, see listing 2. 


Control Characters 

The final category of characters 
known to PR-256 covers Control 
characters. These include the ASCII 
characters 0, 7 to 20, and 27. These 
characters, reserved by the MX-100 
to change modes of the MX-100, do 
things like Carriage Return, Linefeed, 
Backspace, Tabulation, and so on. 


INVENTORY CONTROL LIKE THE BIG ot e 


—AT LITTLE GUY PRICES 


© 
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ARBA SYSTEM: Real time inventory control 
that starts with the ARBA RS-232 cash register | 
and offers sophisticated Point of Sale and In- 


ventory Control software. 


ARBA Point of Sale 

Prints price tags... Generates 

part numbers... Reports up to 99 , 
Departments, . . Reports sales by ' 
employee. . . ltem exception 
reports. . . Refund, void, paid out, 
discount reports by employee... 
Accommodates а! ARBA Register 
keystrokes... 


ARBA Register 

RS232 interface. . . Utilizes 
standard ASCII encoding. .. Twin 
Display Windows. .. Receipt and 
Detail Tapes... Cash, charge, 
received on account, paid out, 
void, discount keys... 11 key 
numeric pad... Tax, non tax 
functions. .. 


Accounting Plus” Inventory Control 
Up to 65,000 items... 12 digit 
alpha/numeric part number... 
Recommended order report... 
Sales analysis by department 
item or vendor... Gross margin 
analysis. . . Stock status 
reports... Year to date activity. . . 
Integrates with Accounting 
Plus... 
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ARBA Register available separately. . . 51295.00—Suggesled Retail 


Also available - Accounting Plus* General Ledger, Receivables, Payables, Payroll, Purchase Order. . , 
Runs under CP/M** 


ARBA 


and MP/M** 


“ТМ Software Dimensions Inc., Citrus Heights, C 
““ТМ Digital Research, Pacific Grove, California 
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АНВА Fine Business Computing Corporation 
890 East Roosevelt Road 


Lombard, Illinois 60148 (312) 620-8566 


DEALER INQUIRIES WELCOME 


12603 Crenshaw Blvd., Hawthorne, CA 90250 


2 FORMULA. INTERNATIONAL INC. &g 


For information (213) 973-1921 е Orders Only (outside Calif.) (800) 672-8758 


FEATURES: 


| (please add 5% shipping and handling) sides of case 


High Quality 16K RAM Card Kit 
(no cable required) 

same feature as the one we've been seiling but without the 

mess of Dip-wire for Apple® & Pineapple". $59.95 per kit 


514” Flexible Disc Sale 


Why buy other brands when you can buy WABASH discs for 
much less and backed by 1-year factory warranty. 
All discs come with Hub Rings 


M13A411X . 5'4" SSDD Soft Sector $2.25 
M43A411X 5и" SSDD 10 Hard Sector $2.25 } 10-99 
M53A411X 5%" SSDD 16 Hard Sector $2.25 
M14A411X 54" DSDD Soft Sector $3.65 
F111111X 8" SSSD ІВМ compatible $2.45 


F131211X 8" SSDD 26 sectors 128 bytes $3.05 


At last! Here's the computer case everyone 
has been looking for! 

Ideal for your homebrew 

*АР-П 6502 MPU based computer. 

Made with high impact plastic. 


Color and shape are compatible / 
with the standard Apple 1! imn | 
computers. 


Introductory Offer 


$150.00 ea. | 
Keyboard not included see our Ad in this page. MODEL: AP-II 


`АР-П model is compatible with Apple И but not manufactured by Apple Computers, 
Inc. ®Apple or Apple Н is a registered trade mark of Apple Computers, Inc. 


6502 MPU Based Computer Motherboard! 
You ask for it, you got it! 


x 48K on board memory (4116) " 

ж 12K on board EPROM memory 
(2716 or 2732) 

x 8 expansion slots for peripheral 
cards 

x Composite-video output 

ж size 14%" x Bw" 


$99.95 ea. 


ж Apple «s a registered trademark of APPLE COMPUTERS. INC. 


e» | 
pineapple" 
The Alternative! The Compatible! 
The Affordable! 48K Color Computer Kit! 


ж Fully compatible with Apple® ||+ * Built in 2-watt amplifier for realistic 


Ш | ж Singleboard for easy assembly sound effect with volume control 
64500 Ф: ж Popular 6502 MPU for large * 8 on board peripheral connectors 
| EACH ` amount of software for expansion 


ж Game paddle connector on both Ж 14 key numeric key-pad 


Easy to assemble! All components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 


- parts ® 16-pin Dip wire e Easy to assemble. You can do it in less 


| 514" Disc Drive 100% Apple® & Pineapple™ 


| 


* 5-amp switching power supply 


_ 16K RAM Card Kit For Your 
Арріе% & Pineapple" Computer 


>p 


Kit includes: E EE. Ж 
e High Quality P.C. Board ® 8 ea. 4116 (200ns) ® All the ІС5 & 


than 30 minutes! $49.95 per kit 


Compatible We did it once, response was great! 
Баи Now we аге doing it again, don't miss it! 
ы $295.00 ea. w/o controller 


$385.00 ea w/controller 


Replacement Keyboard 
For Your Apple® II Computer 

Got a bad Keyboard? Here's the alternative! 

ж Full ASCII code 

x N-key rollover function 

x TTL level output 

x On-Off indicator 

ж Low power consumption 

x With upper/lower case function $99.95 ea. 


Switching Power Supply For 
Apple®, АР-П, and Pineapple Computer 


Compact size switching power supply. 


Specification: 4006A 4007A 
+5V at 3A 5A 
-5V at 2A 3A 
*12V at 5A 1A 
-12V at 5A 1A 
4006A..... $99.00 ea. 4007A..... $145.00 ea. | 


Size: Width 3%", Depth 9%”, Height 2%” 
Size and mounting holes will be same as the one used in 
Apple 11. 


SHIPPING AND HANDLING CHARGES Minimum Order $10.00 / Calif. Residents add 6.5% STORE HOURS 
Under 550 00 Purchase Over 560 00 Purchase Sales Tax. Phone Orders Accepted on VISA or MC MON FRÍ — 10-7 


Inside Caidornma 10% 5% , ONLY, NO C.O.D.'s. Prices subject to change 
Outside Саһ {Inci Mexico 5 Canadal 1596 10% without notice, 


SAT — 104 


Overseas 222 25% m^ Circte 182 on inquiry card. 


HERE'S 

THE PERSONAL 
COMPUTER AD 
OUR COMPETITION 
DOESN'T WANT 
YOU TO READ. 


It's an ad for NEC's АРС" 
Advanced Personal Computer. 
A solutions-oriented system that 
solves business problems in the 
simplest, most cost-effective way. 
The APC supports both CP/M-86" 
and MS-DOS" It can store more 
information than any system in its 
price range. In short, it's got the 
best price/performance of any 
personal computer. That's why our 
competition would pr at you 
never see our syste 


We asked som ‚ busi- 
теп who $ УЗетх 
us why t есі us 
feason’ a un: 
. The: "АРС: 


F lines around everybody else. 


"That APC of yours is t^^ most 
powerful computer of г aS 
| saw. | don't know hoy 
for that price." 

"Now that l've used it 
awhile, | see why you nam 
Advanced Personal Computer 

And that from bue ^ ^ssmen 
who have tested t' ae tition! 


When you see tha ou'll 
understand why, ч. ч 
D 


`Не APC 
alysis, 
‘ord 

"al 


compar 
for рі 


others, all of these 
picked NEC. | 

Our business software 
was optimized to take 
advantage of the APC's 
unique hardware features. That 
makes system operation faster 
and easier. 

Our software includes a full set 
of general accounting packages, | 
word processing, mailing list moda 
management, business planning, The mo 
database management, and com- combinés 
munications. And we're readying black hig ATOA 
many more. 128K bytes of 

We're the only company to a 1-million-byf@ 
back our software with a unique keyboard and må 

"conditional guarantee. It will dard features yof 

irk or you get your money on competitius " 

Ack. 

Our high-resolution color 
Oraphics run circles, arcs and 


| 


The АГ screen images— КТЕП Уе system 
lines characters : dE E. x 
pi аге unprecedentet See for yourself the DET Sonal 


computer our competition wishes 

had never been invented. The 

Advanced Personal Computer 

from NEC. Return the coupon to 

NEC Information Systems, Inc., 

5 Militia Drive, Lexington, MA 02173. 
| zm 


in their clarity. 
Wolors against resolution 
petitive systems often must. 
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| | 
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APC is a trademark of Nippon Electric Co., Ltd. 
СР/М-86 is a trademark of Digita! Research, Inc. 
MS-DOS is a trademark of Microsoft, Inc. 


Send me more information on the  BE383 
Advanced Personal Computer. 


Name Address 


Title City, State, Zip 


Company Telephone 


E 4 ГЄ қ f 
і = ; 


b WA | 
NEC information Systems, Inc. f 
5 Militia Drive, Lexington. MA 02173 


The Benchmark in World Class Computers 
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Listing 2: Some examples of how certain graphics characters (the Extended characters) 


can connect together vertically using PR-256. In (2a) the printer was set at six lines per 


inch. The vertical lines of the box show large gaps. In (2b) the printer was set at eight 
lines per inch. In (2c) the printer was set at nine lines per inch. Here the characters con- 
nect together vertically and allow us to create some interesting patterns. In (2d) PR-256 
is used to print out a mathematical formula. Note that the integral sign was made by 
vertically connecting two "hook" characters. 


(2a) 


EXTENDED characters do not connect too well vertically. 


| І 
i ! 
i When the printer is set to print at 6 lines per inch, the | 
і 1 
{ | 
1 і 


If we send ап ESC "^A" 


then the EXTENDED characters do connect vertically. 


sequence with a parameter value 8. d 


The 1 


escape sequence sets а line spacing of 8/72 of an inch. 


This works okay as long as we insert blank lines between 1 


each line of text. 


(2d) 


1 
= n | (Cf (x23? 
4 —1 


Deciding how to handle these char- 
acters was the real headache of the 
PR-256 design. Indeed, these 
characters are difficult to display, let 
alone print out. In BASIC, the only 
way to display these characters is to 
use a POKE command to place them 
into display memory. 

The problem for PR-256 is that it 
cannot guess what the user is trying 
to do. When it receives an ASCII 13 
character as input (Carriage Return 
Control character), it must decide 
whether the user means to execute a 
carriage return on the printer or print 
out the musical note sign that is de- 
fined by the IBM character set as 
value 13. It is desirable to offer the 
user either possibility. 

The solution is to allow several dif- 
ferent options and force the user to 
make the decision. In PR-256, the 
user has three different modes for 
handling these Control characters. It 
is vital that the different modes be 
understood by the user. 

The first mode is the "Pass-em 
thru” mode, which is the default 
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mode for PR-256. In this mode, 
whenever a control code is spotted by 
PR-256, it simply sends that character 
on to the MX-100. Thus, the Control 
character is assumed to be a control 
code that the printer is to receive. 

The second mode is the "Print it 
out" mode. This assumes that any 
control code is to be interpreted as a 
printing character rather than an 
MX-100 control code. In this mode, 
PR-256 will treat the character as a 
standard Graphics character and 
print out its IBM-defined form. 

The third mode is a compromise. It 
is the "Print all but CR & LF" mode. 
Notice that in the second mode, there 
is no way for the user program to tell 
the Epson to move on to the next line 
on the paper. In that mode, if PR-256 
receives a CR character, the output 
will be the musical note being printed 
to the paper on the printer. In order 
to permit CR and LF printer actions, 
this third mode is allowed. The only 
valid Control characters recognized 
by this mode are CR (ASCII 13) and 
LF (ASCII 10). These are sent on to 


the printer. Апу other Control cha 
acters are interpreted as Graphics 
characters and printed out as such. 

So how do you go about changing 
control modes in РК-2567 The user 
program must physically change the 
contents of a memory location within 
PR-256 code. The address of PR-256 
must be obtained from the interrupt 
vector table, and the offset into 
PR-256 is dependent on the printer 
number you wish to change. (Re- 
member, PR-256 can work with up to 
three printers. If you have only a 
single printer attached to the system, 
it should be set up as printer #0.) The 
offset into PR-256 is 12 bytes for 
printer O, 18 bytes for printer 1, or 24 
bytes for printer 2. The mode values 
are: 


Mode Type Value 
"Pass-em thru" 0 
"Print it out" 1 


"Print all but CR & LF" 2 


A sample BASIC subroutine to 
change these modes is presented in 
listing 3. The patch routine in listing 4 
allows you to change the default of 
PR-256 to some mode other than 
"Pass-em thru." 

A word of caution is in store at this 
point. If PR-256 is in the default mode 
of "Pass-em thru" and the user per- 
forms a Print Screen function of the 
BASIC screen, a problem may occur. 
The problem stems from the display 
of the function keys that BASIC puts 
on the screen for the user. 

If you enter BASIC and look at the 
display of the function keys, you will 
notice that on the second function- 
key display, after the letters "RUN," 
is a back arrow that IBM uses to in- 
dicate a carriage return. The ASCII 
code for this character is 27, the same 
as the Escape control code used by the 
Epson. When PR-256 is asked to print 
out this back arrow (for example, 
when you want to print out a page of 
BASIC commands), PR-256 checks its 
internal mode. If it is in the "Pass-em 
thru" mode, it will interpret this char- 
acter as a Control character and send 
it on to the Epson rather than print 
out the Graphics version of the back 
arrow. This results in the MX-100 
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6-volume cim Library for only $2.95 


when you join the Small Computer Book Club. 


You simply agree to buy 3 more books—at handsome discounts—within the next 12 months. 


This set of six carefully selected books—a 
$76.25 value—will be your basic refer- 
ence source for small computing. 


BASIC AND THE PERSONAL 
COMPUTER. 

Thomas A. Dwyer and Margot Critchfield. 
Clear, down-to-earth introduction to pro- 
gramming in BASIC. Detailed examples 
and numerous illustrations explain the wide 
range of applications possible with personal 
computers. Also, many step-by-step exam- 
ples of word processing, computer games, 
and computer simulations. Publisher’s 
Price $4.95 


USING CP/M: A Self-Teaching Guide. 

J.N. Fernandez and R. Ashley. A complete 
introduction to the CP/M (“Control Pro- 
gram") software package used on many 
advanced microcomputers. How to use 
CP/M to copy files, edit, test programs, 
translate programs, and more— regardless 
of the programming language the micro- 
computer uses. Publisher's Price $14.95 


MICROCOMPUTER GRAPHICS. 

Roy E. Myers. Provides the essential math- 
ematics and programming techniques you 
will need for computer graphics applica- 
tions in BASIC, and shows you how to han- 
dle animated figures, peripheral equip- 
ment, colors and resolution, and many other 
topics. Publisher's Price $11.95 


INTERFACING MICROCOMPUTERS 
TO THE REAL WORLD. 

Murray Sargent III and Richard L. Shoc- 
maker. The complete guide for computeriz- 
ing your home, office, or laboratory. Tables, 
charts, anddisplays show you how to handle 
microcomputer software and operating sys- 
tems; and how to monitor everything from 
the house lights to motors, switches, and 
display panels. Examples feature the Z-80 
microprocessor. Publisher's price $14.50 


THE WORD PROCESSING BOOK: 

А Short Course in Computer Literacy. 
Peter A. McWilliams. You'll see how to 
save up to $15,000 by buying a small com- 
puter with word processing capacities. 
Includes a brand name buying guide. Pub- 
lisher's Price $9.95 


EXECUTIVE COMPUTING. 

John Nevelson. 25 business methods illus- 
trated by computer programs, in a step- by - 
step casebook. You'll find details on pric- 
ing techniques...long-range planning... 
corporate data bases...and much more. 
Publisher's Price $9.95 


SMALLCOMPUTERBOOK CLUBisa 
division of the Library of Computer and 
Information Sciences, the oldest, largest 
and most respected computer book club 
in the world. The SMALL COMPUTER 
BOOK CLUB will keep you up-to-date 


with the latest developments i in software, 
improvements in hardware, program- 
ming languages, and much more—all at 
handsome discounts. 


So start enjoying the club'sbenefits today. 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds of books 
submitted to us each year, only the very finest are 
selected and offered. Moreover, our books are always 
of equal quality to publishers’ editions, never econ- 
omy editions. 
2. Big Savings. in addition to getting the Micro- 

computing Library for $2.95 when you join, you keep 
saving substantially —up to 3056 Е 
even morc. (Рог example, your total savings as a trial 
member— including this introductory offer-— сап eas- 
ily be over 50%. That ‘s like getting every other book 
ree:) 
3. Bonus Books. Also, you wil! шейн 
become eligible to participate in our Bonus Boo 
Plan, with savings up to 70% off the publishers’ 
prices, 

4. Convenient Service. At 3-4 week intervals (16 

ae rycar) you will receive the Book Club News, 

oer g the Main Selection and Alternate Selec- 
tions, Sow with a dated reply card. If you want the 
Main 5 oper do nothing and it will be sent to you 
automatically. If you prefer another selection, or no 
book at all, simply indicate your choice on the card, 
and return it by the date specified. You will have at 
least IO days to decide. If, because of late mail delivery 
of the News, you should receive a book you do not 
want, we guarantee return postage. 


If the re Y card has been removed, please write to 
the Sma uter Book Club. Dept. Y-AAS, River- 
side, N.J. ори to obtain membership information 
and an application. 


Before you buy a multi-function RAM 
board for your IBM" PC — here's what you 
need to know about ANATRON's 
«answerRAM"... 


it gives your PC professional system expandability 


The answer for business and Memory and more — the most 64K increments up to 256K, with par- 
professional users complete board yet ity checking, fully compatible with 


Now, there's a high quality expansion Most PC owners buy a multi-func- your IBM РС. 
board for your IBM PC that combines: tion RAM board for two reasons: for But beyond that, “answerRAM” 
• up to 256K of additional RAM additional main memory, and to get is also the most comprehensive I/O 
e 3 complete I/O ports, fully additional Input/Output (ГО) ports board available — with two serial 
compatible with your IBM without using up precious expansion communications ports and one par- 
* the best communications inter- slots on the IBM PC's motherboard. allel printer port, fully wired — ready 
face you can buy | “ | to go. Best of all — memory and all 
. "answerRAM" from ANATRON. va e per cid лад three I/O ports use only опе slot! 


Anatron, Inc. 
202WestBennett Street 
saline, Michigan 48176 
! -800-521-0521 


*answerRAM lets your 
system grow 


With "answerRAM's" [/O capability 
youcan connect your PC simul- 
taneously to a letter quality printer, a 
high speed printer, and a data service 
or local area network. Now, you can 
use the most appropriate printer for 
the job — without fussing to change 
cables or wasting your time. Or, you 
can access a data service or download 
data from your company 

main-frame computer, 

without discon- 
necting your 
printer. 


So why buy a board that will limit fu- 
ture expansion, when "answerRAM" 


costs the same as less functional 
boards? 


With "answerRAM" you get the most 
out of one expansion slot — saving 
others for future enhancements — so 
your system can grow as your needs 
grow. 


The best communications 
interface — hands down 


Take a close look at what is required 
to use the available I/O ports offered 
on other multi-function RAM boards. 
Not only are there fewer ports than 
"answerRAM" provides, but nearly all 
require you to modify the board, add 
connectors or use up additional slots 
to utilize all their I/O ports. 


“answerRAM” is designed for busi- 
ness users who need a professional 
solution. All [/O ports connect 
through a single, heavy-duty 37-pin 
connector, rigidly mounted in the 
standard rear slot of your IBM PC — 
just like it belonged there. No flimsy 
ribbon cables snaking around the 
chassis. We've even made a unique, 
heavy-duty, shielded, “3-into-1” cable 
for attaching all peripherals. 


Absolutely no clock — here’s why 
Unlike other boards, *answerRAM" 


Sample Configuration 
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answerRAM 
64K, 128K, 192K or 256K RAM 


does not include a board-mounted 

clock — by design. Your PC has an in- 
ternal clock/calendar. True, it needs 

to be initialized each time the system 

is started, but board-mounted clocks 

that try to save you that troublecreate . 
new problems instead: Comparison Chart 


* they use address 
space that may 
conflict with fu- 
ture enhancements 


* they must be dis- йз; ca Me 
abled if your PC 
clock is to be 
QUADRAM 
synched with a Quadboard" 


network clock SEATTLE 


,* you must carry the 
clock software on 
all your system 
disks 

We put our clock on 
our disk-controller 
board where it belongs. 


TECMAR 


Specifications: 


Software to process 
faster, print more 


conveniently 
1 Parallel Printer port 
“answerRAM” comes 


complete with software 
to make your additional 


ШАМ ioa regirered rrademark of Inrematimal Busines Machines, Inc. 
aser RAM а remstered rodemark of Ағынан, luc. 
Сабир Ма is a registered постат of AST Reicarch, lnc. 


Memory:64K, 128K, 192K,or 256K 
with parity, just as IBM installed 
0:2 Asynchronous Serial ports 
Configured as СОМ! and COM2 
Programmable, for 50-9600 baud; 1, 1.5, or 2stop 


bit generation; even, odd or no bit parity, 5,6,7, or 
8 bit character communication 


Configured as LPT1, LPT2, or LPT3 
All ports can be disabled 


SERIAL (RS232C) 
Letter Quality Printer or Plotter 
(СОМ1) or (COM2) 


SERIAL (RS232C) 
Modem or Local Area Network 
(COM2) or (COM1) 


PARALLEL (Centronics) 
High Speed Dot Matrix Printer 


(LPT1, LPT2, or LPT3) 


RAM function like an electronic disk 
or as a print spooler. And we've in- 
cluded a nifty piece of software that 
lets you toggle the system's default 
printer port from one port to another 
with just a keystroke. 


“all МО ports factory-wired to all necessary connectors — no user modification required 
"manufacturer'sowncable available for interface to peripherals 


Cable/Connectors: 37-pin commercial grade con- 
nector and support bracket mounis in chassis 

"-into-1" heavy duly cable with 
37-pin connector 
2 each DB25 (RS232C) connectors 
1 each “Centronics” connector 
Cable is jacketed and shielded 

Manual: Illustrated 26 page manual in IBM PC 
owner's manual format 

Warranty: One (1) fulf year on all parts and labor 
(second year extended warranty available] 


Сазан is à registered tridezmek of Qu:ndram Corporation. 
КАМ + ва reysrered trademark of Seurtle Computer. 
АЛ тОМЕ tsa registered rrademark of Tecmar, live. 
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Listing 3: А BASIC subroutine to change the printer mode. 


1019 i PRINTER MODE — this subroutine will set the printer mode in FR256. 
110 

1020 * INFUTS: PRNUMB — printer number (0, 1, 2) 

1030 " PRMODE - printer mode 0 - "Pass-em thru" 

1040 ” 1 — "Print it out" 

1045 * 2 — "Print all but CR & LF") 
1050 7” OUTPUTS: DEF SEG value is changed 

1060 * 

1070 DEF SEG - О "FIRST GET ADDRESS TO PRZ256 FROM INTERRUFT VECTOR TABLE 
1080 INTVECT = &H17%4 "OFFSET INTO INTERRUPT TABLE 


1090 TMPSEG = PEEK CINTVECT+3)%256 + PEEK(CINTVECT *2) 


1100 DEF SEG 


ll 


TMPSEG:POKE (12+łPRNUME) , PRMODE: RETURN 


Listing 4: A BASIC program called PATCH256. This will allow the user to have both 
Epson graphics printers and nongraphics printers on the same system. 


10 ^ PATCH256 by Tim Field June 13, 


20 ' 

зо” PR256 code. 

40 * 

5” system. 

60 CLS = KEY OFF : BASEADDR = S25 


1982 

This program will patch various printer configurations into 
This permits the user to have both Epson graphics 
printers and non-graphics printers used properly on the same 
It also patches in the default CONTROL code mode. 


70 PRINT:PRINT:INPUT "Name of file containing PR256 program «РК256.ЕХЕ>";РСОМ%Ф 
80 IF LEN(PGMS) = О THEN PGMS = "PR256.EXE" 
90 IF ((ІМБТК (РСМФ, ". ЕХЕ") =0) AND CINSTR( PGMS, ".exe")=0)) THEN PGM$=PGM$+" EXE" 


100 OFEN PGM$ FOR INFUT AS 1:CLOSE 1 


110 OFEN PGMS AS 1 LEN = 1:FIELD 1,1 AS VALUES 
120 PRINT: INPUT "Which printer do you want to update (0,1,2)";PRNUMB 


130 IF 
140 РММВ = BASEADDR+ (РЕМЦМВЯ 6) 

150 PRINT "Does printer";PRNUMB; 
IF YN$-"N" OR YN$-"n" 
190 * 
200 * 
210 CLS3PRINT:PRINT:PRINT 


СОРКМИМН<0) OR (PRNUMB>2)) THEN PRINT "Invalid printer number":GOTO 120 


INPUT "contain Epson bit image capability (Ү/М)"; ҮМ 
THEN GOTO 400 

IF YN$«»"Y" AND ҮМ64<>"у" THEN GOTO 150 

If the printer selected has the bit image capability, 
up the CONTROL character mode used by PR256. 


we need to set 


220 PRINT "PR256 has three different methods for handling control characters:" 


250 PRINT: PRINT 


— This mode sends any CONTROL character" 
on to the printer as a control character. 
allows fuil user access to all Epson modes and functions." 


This mode" 


— This mode interprets any CONTROL character" 


It allows no control codes to be" 


- This mode sees only ASCII 13 and" 


ASCII 10 (carriage return and line feed) as valid CONTROL" 
А11 other CONTROL characters are assumed to be" 


240 PRINT " 1. “Равв-ет thru’ 

250 PRINT " 

260 PRINT " 

270 PRINT 

280 PRINT " 2. ‘Print it out’ 

290 PRINT " as a printing character. 
300 PRINT " sent to the Epson." 
310 PRINT 

320 PRINT " 3. ‘Print all but CR & LF? 
330 PRINT " 

340 PRINT " codes. 

350 PRINT " printing characters." 


360 PRINT: PRINT: PRINT 


370 PRINT "What mode should printer";PRNUMB;:INPUT "be set into (1,2,3)";PRMODE 


IF PRMODE<1 OR PRMODE»3 THEN GOTO 370 


390 GET 1,PNMB:LSET VALUES=CHRS (PRMODE-1)>:FUT 1,РММВ 


IF YN$-"Y" OR YN$-"y" THEN YNVAL = 


О ELSE YNVAL = 1 


410 GET 1,РММВғ1:15ЕТ VALUES=CHRS (YNVAL) sPUT 1,PNMB*1 
420 РКІМТ :ІМРОТ "Апу more configurations (Y/N) ";YN& 


440 CLOSE 1: SYSTEM 


entering an undesirable state. 

You can get around this problem in 
two ways. Either you can put the 
printer in the "Print all but CR & LF” 
mode (in which case the PR-256 will 
print out the back arrow as desired) 
or you can turn off the function-key 
display (issue a BASIC KEY OFF 
statement) before printing the screen. 
The first method prevents you from 
changing any MX-100 modes while in 
the "Print all but CR & LF” mode. 
The second method removes the func- 
tion-key display from view momen- 
tarily. 

BASIC also presents a small prob- 
lem in the "Print it out" mode. When- 
ever BASIC is asked to use LPRINT 
to print an ASCII character 13, it 
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IF ҮМФ="Ү" OR YN$-"y" THEN GOTO 120 


assumes that the user is sending the 
printer a carriage return command. 
BASIC always tacks on a linefeed 
(ASCII 10) following the sending of 
the ASCII 13 character. In "Print it 
out" mode, this means two characters 
wil be printed for each LPRINT 
CHR$(13) command issued. 

IBM's BASIC version 1.1 provides 
a way to get around this problem via 
a "random" printing mode. À printer 
"opened" in random printing mode 
suppresses the automatic linefeed 
after a carriage return. To set the 
printer into random mode, issue an 
‘OPEN “LPT1:" AS #1: WIDTH #1, 
255. Now the character 13 can be 
printed using a PRINT 1, CHR$(13)’ 
command. 


PR-256 Internal Modes 

If you look through the PR-256 list- 
ing (listing 5), you may notice a 
bunch of funny internal modes that 
are turned on and off. These include: 


FULL__INSTR GRAF__ PRINTER 
PREV__ESC BIT. GRAF 

FST. BITG SEC. BITG 
NEW. INIL ESC.. SINGLE 
ESC NULL EXC —C 


These are modes that are used to re- 
spond properly to various Epson 
printer modes specified by user pro- 
grams. 

FULL. INSTR mode is the three- 
way mode discussed above concern- 
ing how PR-256 handles Control 
characters. The three modes available 
in FULL. INSTR are the "Pass-em 
thru," "Print it out," and "Print all 
but CR & LF" modes. 

GRAF. PRINTER mode is set Бу 
the user to tell PR-256 that the printer 
is not an Epson graphics printer. 
Because the IBM computer allows 
multiple printers to be attached at one 
time, it is reasonable to expect a busi- 
ness setup that would include a letter- 
quality printer attached to one port 
and an Epson dot-matrix printer on 
another port. The GRAF. PRINTER 
mode is defaulted to assume that all 
printers attached are the proper 
graphics type. 

To allow the user full flexibility for 
setting up PR-256 in the desired con- 
figuration, I have included 
PATCH256, a patch program found 
in listing 4. А patch program simply 
prompts the user for configuration 
settings for a program and then 
probes into and updates the object 
code on the disk to reflect these set- 
tings. Anytime you change the 
printer configuration of your system, 
you can rerun PATCH256 (making 
sure that the disk containing PR-256 
is not write protected) to reflect the 
new setup. 

The PREV. ESC mode is set by 
PR-256 anytime an ESC Control 
character (ASCII 27) is received. (Re- 
member that ASCII 27 is considered 
as a Control character only when 
PR-256 is in the "Pass-em thru" 
mode.) When the ESC character is 
sent to the printer, it acts as a wake- 


| 


| NN) 


NO SURPRISE 2455 S.W. 4th Ave. 


The best type of surprise when you buy accounting soft- Ontario, OR 97914 
ware is no surprise. Why re-Jearn accounting procedures и (503) 881-1477 
just because you аге golng to a computer? 


И you have been keeping ledgers by hand, then you have 
probably used subsidiary journals such as cash dis- 
bursements, sales, as well as general journal, because 
they provide an organized way of keeping track of 
accounts. 


It is no surprise, then that THE LEDGER also offers you 
the four most popular subsidiary Journals: Cash Dis- 
bursements, Cash Receipts, Sales, Purchases, PLUS à 
General Journal. Add to that a Repeating Journal for 
reoccurring entries like rent. 


The documentation and self-instructional cassette tapa 
will have you running in a few hours. 


With you and THE LEDGER, it is NO SURPRISE — you 
will be organized! 
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“ General Ledger е Accounts Receivable 
* Payroll е Accounts Payable 
• Inventory • Data Base 


A totally integrated accounting system 
featuring Departmental P & L, Budget Re- 
porting and P.O.S., Check Writing, Invoices 
and Statements. Job Costing and Client 
Billing also available. 


Standard features such as: check 
writing for payroll and payables. 
Receivables prints invoices and 
statements. Available on floppy 
| or hard disk. Compatible with 

the APPLE” il and ACE 1000. 


see your dealer today or соп- 
| tact 


Ontario, 0А 97914 (503) 681-1477 
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up signal to the printer. It tells the 
MX-100, "Hey you, the next char- 
acter you receive is going to change 
some operational mode." 

The printer does not print out a 
character upon receipt of an ESC 
character; rather it enters an "Escape 
sequence receiving" mode. The next 
character or characters will be inter- 
preted as Control characters and used 
to change some operational charac- 
teristic of the MX-100. The remaining 
modes mentioned above reflect dif- 
ferent actions that PR-256 must take 
in response to some of these different 
escape sequences. 

PR-256 must make sure that it dis- 
tinguishes between a code sent to the 
Epson as an escape sequence or as a 
normal printing character. If the 
character is part of an escape se- 
quence, PR-256 must not do any pro- 
cessing with that character. For exam- 
ple, if the code normally refers to a 
Graphics character, PR-256 had bet- 
ter not try sending 12 data bytes to 
the printer instead of the character 
value. 

This means that PR-256 must retain 
a certain amount of knowledge of 
which characters have been received 
by any given printer. Because PR-256 
will get only one character at a call, it 
must have the ability to store the 
knowledge that certain escape se- 
quences are in the process of being 
sent to the printer. 


PR-256 sets the РКЕУ. ESC mode 
whenever it spots an ESC Control 
character. On the next call to print 
out a character, PR-256 will examine 
the character to determine what type 
of escape sequence is being sent. De- 
pending on the particular escape se- 
quence, different courses of action 
must be taken. 

The ESC. SINGLE, ESC. МОИ, 
and ESC__C modes are set by PR-256 
for certain escape sequences to in- 
dicate how many more Control char- 
acters to expect. These modes do not 
require any action from PR-256 other 
than transmitting the proper number 
of control bytes to the printer. 

ESC. SINGLE tells PR-256 to ex- 
pect one more control byte. This 
mode is the result of ESC "A," ESC 
"О," and ESC "N" sequences received 
by PR-256. These all send some sort 
of parameter byte that PR-256 is to 
send directly to the MX-100. 

ESC. NULL tells PR-256 to send 
all bytes to the printer as Control 
characters until а NUL character 
(ASCII 0) is seen. The transmission of 
the NUL will put PR-256 back into 
normal printing mode. This mode is 
entered from ESC "D" and ESC "B" 
sequences. 

ESC. Cis set when an ESC "C" se- 
quence is sent through PR-256. This 
indicates that one more byte will be a 
control byte unless that additional 
byte is equal to O. If it is equal to O, 


PR-256 should expect an additional 
byte after that. 

ТһеВІТ. GRAF, FST__BITG, and 
SEC. BITG modes are related. When 
PR-256 receives an ESC "K" or ESC 
"L" sequence, itknows that the user is 
setting the printer into one of two bit- 
image modes. This escape sequence 
specifies that the user also send a 
2-byte count of the number of byte 
values that the Epson is to interpret as 
bit-image codes. FST__BITG and 
SEC__BITG are used to tell PR-256 to 
expect the 2 consecutive bytes that 
form the count. 

When the user puts the MX-100 
into bit-image mode, all the 
characters sent to the printer in that 
mode are to be sent directly to the 
printer by PR-256. In other words, a 
code that normally refers to a 
Graphics character is not to be pro- 
cessed as such; instead, the given 
code should be relayed to the printer. 
This means that PR-256 must deter- 
mine the number of characters that 
will be sent to the printer in the bit- 
image mode. PR-256 does this and 
then decrements the count for every 
character received until the count hits 
O. At that point, the printer and 
PR-256 both revert back to normal 
printing modes. 

The last mode is the NEW... INTL 
mode. This is set whenever PR-256 
receives an ESC "R" sequence. This 
signals PR-256 that the printer is be- 


Trisofft has CP/M-68K for the 
TRS-8O Model 16 


And It's Available Today! 


TriSoft introduces the CP/M-68K operating system for the Radio Shack Model-16 and Моае!-! Enhanced computers. This 
addition to the CP/M family adds the speed and power of ће 16/32-bit МС6ВООО under CP/M-68K while maintaining 


compatibility with the vast library of CP/M 22 software. 


. Runs in conjunction with CP/M 2.2 
. Easy context switching between 2.2 and 68K 
‚ 280 acts as I/O slave under CP/M-68K 


Trisoft 


4102 Ave.G 
Austin, Texas 
78751 
1-512-445-5580 
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1-800-531-5255 Ext.784 
(In Texas call 1-800-252-9146 Ext.784) 


‚ CP/M, CP/M 22. CP/M-68K TM Digital Research 
‚ TRS-BO Model № and Model ІІ TM Radio Shack/Tandy 


„ Selection of support utilities provided 
‚ 68000 assembler provided 
‚ Industry standard C complier provided 


тани: 
vise | ==) 


, 68000 TM Motorola 
‚ 280 TM Zilog 
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TO ORDER CA тор: гея , 20 
| lechnical support =N —"—— ут 
617-641-1235 22 f < +. 


fn m. 


we ен 


| b m 
fassachusettsAve Aríington.M&.O2IT& Д” À 


—— -—— — 
| So, what good is your 3€ 


.... Personal Computer anyway? 
| Yours is the only computer that can run... 


| One program combining three essential productivity tools: 
Spreadsheet | Information Management Graphics 

^ "We аге determined to provide the same level of uy ea for 1-2-3“ / 1 
|, \ that has made SoftwareBanc the nation's leading dBASE II" dealer.” 4 
V Adam B. Green | 


ДА 


President — 
| | SoftwareBanc 
1-2-3 is a registered trademark of Lotus Development Corporation | 


_dBASE Il is a registered trademark of Ashton-Tate, Inc. 
ІВМ Personal Computer is a registered trademark of International Business Machines | < 


| | и Payment may be made Бу: MasterCard, Visa, check, money order. | 
Wc —— Mass. residents please add 556 sales tax. Add $5.00 for shipping and handl іл. 
QU. . Circle 397 on Inquiry card. — -5 ES 


А, 


РА 
Sf ES NN | 


ing set into a new international-char- 
acter-set mode. PR-256 must inter- 
cept the mode being sent and store it 
for its own use. We can see the need 
for this if we recall how PR-256 prints 
out International character types. 

Remember that PR-256 will tem- 
porarily change the printer's interna- 
tional set to print out characters in 
the International group. After the 
printing, PR-256 will restore the 
printer's set to what it had been pre- 
viously. Thus, using the NEW. INTL 
mode, PR-256 can intercept and save 
the mode being sent and then send the 
mode to the MX-100. 


Conclusion 

As a conclusion, I will quickly 
mention the steps involved in setting 
up PR-256 to run with your system. 
First, you must type in, assemble, and 
link the program as found in listing 5. 
Next, you must set up AUTO- 
EXEC.BAT to load in PR-256 on 
system start-up. 

The AUTOEXEC.BAT file can be 
set up using an editor (like EDLIN 
supplied with DOS) or, because the 
file is very short, using the DOS copy 
command. To use the copy com- 
mand, you must be under DOS con- 
trol. Simply type in "COPY CON: 
AUTOEXEC.BAT «ENTER» ". This 
tells DOS to copy from the console 
(keyboard) into the AUTOEXEC.BAT 
file. You will not get any prompt 
back after the < ENTER» key is hit. 
Now, type “PR-256<ENTER>” 


followed by "DATE « ENTER» ". End : 


the copy session by pressing the F6 
function key. DOS will save your 
keyboard entries into the new 
AUTOEXEC.BAT file and return with 
the normal prompt. 

The next time you start up the IBM 
with this disk in the default drive, 
DOS will load PR-256 and prompt 
you for the current date. That is all 
there is to setting up PR-256. 

It will be necessary for you to put 
copies of PR-256.EXE and the 
AUTOEXEC.BAT files on any system 
disk that you intend to boot off of. If 
for some reason you do not want 
DOS to load PR-256 for some system 
start-up, simply press CTRL-BREAK 
after you hear the power-on beep. 
This prevents DOS from processing 
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the contents of AUTOEXEC.BAT. 
Good luck and good printing. Ш 


For those readers interested in obtaining a 
running version of PR-256, I have ar- 
ranged to make it available for purchase. 
The disk contains the PR-256 source 
listing, the assembled and linked (ready- 
to-run) object code, the patch program 
discussed in the article, and a sample 
BASIC program using the different modes 
of PR-256. The program isfully revised to 


work with both Graftrax-Plus and Graf- 
trax printers. The cost of this disk is $25. 
A program called NUCHAR, available for 
$10 extra, allows you to customize as 
many as 128 of PR-256's printing 
characters. User's manuals are included 
with each order. Please include $1.50 for 
shipping in the U.S., Canada, and Mexico 
($5 elsewhere) plus sales tax in California. 
Send orders to Field Computer Products, 
909 North San Antonio Rd., Los Altos, 
CA 94022, (415) 949-3457. Visa and 
Mastercard accepted. 


Listing 5: The complete assembly-code listing of PR-256. Note that this program works 
only with Epson printers equipped with the Graftrax graphics option, not with the 


newer Graftrax-Plus option. 


1 PAGE 
2 PAGE 64, 132 
3 TITLE PR256 - ІВМ CHAR SET FOR HX100 by Tia Field 
$ 
5 
5 ти тт тты тынын 
? i 
B $  PR255... Copyright by Tie Field, 1982 
9 i 
10 р [BM CHARACTER SET - This prograa resides on the IBM personal 
1 } coaputer, All 256 pf the characters used by the IBM will 
2 } be available tobe printed out using the №190 of MX80 with 
13 t — graphics option. The non-standard characters are printed 
14 + automatically by any process of prograa executing the [RM 
15 $ interrupt #17Н (normal print routine in 8105), 
18 } 
17 11H11) 3E E EEETEEEEEEELETETEEEEEILILEEEULILELELE TELE EE NL GG 
18 
19 
20 
21 
22 тшш 
23 t 
24 $ DEFINE CONSTANTS USED BY PROGRAM 
25 t 
26 ИИИНИН 
2] 
28 
2% = 0056 INTADDR — EDU 17H #4 { Address to interrupt vector addr 
30 = 0027 NEWINT ЕВЫ 0279 i DOS interrupt code for “End tut stay resident” 
3l = (018 ESC CHAR EGU IBH ; ASCII escape character 
32 = 0090 NUL EQU 0 ; ASCI! NUL character 
5 
34 
55 ; Define mask bytes used to turn on and off SYS М00Е for each printer 
5% i 
37 = QUFE MASKSSIT GRAF EQU 111111108 ; Frinter in bit-graphics eode 
3B = 6020 MÁSKSSEC B1TG ЕШ) 11111101B ; Next char 15 2nd grat char count 
39 = OUFB MASKSFST BITS EGU 111110118 ; Next char is ist graf char count 
40 = 007 M&SKSNEN INTL EQU 111101118 ; Hext char international char dein 
4 = 00 ЕЁ MASKSESC SING EQU 111011118 ; Expect one eore control char 
42 = 00 MASKSESC NULL EDU 11011111B ; Expect control chars until NUL found 
5 = 00} MASESESE C ЕШ 101111118 ; Оле more contrci char i6 npn-zero, Pise . Bore 
44 = 007Ғ MASKSPREV ESC EGU 91111111B ; Next char 15 escape defn char 
45 
% ; 
47 ; Define structure used to hold each of the three tpossibly existing 
46 | printers. 
43 і 
50 PRINTERS STRUC 
5! 0000 00 SYS MODE DE 0 ; Stores bits pertaining te curre^t priatér acde 
52 0001 0000 BRAF_CNT DWU 0 4 1o hit count пй graphics chars,..for Sit-graf eode 
5 0005 00 FULL INSTR DB 0  ; 0: CELF зоб, 79: NS centre) 22983, — 5 noreal 
54 0004 00 GRAF PRINTER ФЕ 0 + süi'rinter has Epson фраз, CUI 
5n 0005 tu INTLSET DR ù | 0-7 value of current inietnalioné. 58% *0r Epson 
5% 0006 PRINTERS ENDS 
37 
53 
59 
by 4511211) 1) ) 01 0 
él i 
b? & Define a teaporary stack. Required for im t sli cat ut 
E 2 cf program only. 
a4 5 
85 ИНИНИ 
8 
57 (uU STACr, SEGNEN] PARA SIAC) 
af Оки) UA | DE 10 DUFFI SIACH 
$3 чу 54 4 43 
70 AB 20 20 10 
п 1 
72 
5 0950 STACK ENDS 
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Electronic news . . . stock market 
updates direct to home or office... 
published articles ... government 
and industry reports . . . electronic 
тай. . . there's hardly anything going 
on, anywhere in the world, that can't 
be captured by giant computers, 
ready to be examined at the touch of 
a button. But until recently, these vast 
resources were available only to a 
select few: those having access to the 
largest computers and the skill to 
use them. | 

suddenly, that's all changed. Now 
the information of the world is availa- 
ble to anyone who can tap out a few 
words on a keyboard. The reason: an 
extraordinary piece of portable equip- 
ment that weighs less than six pounds, 
takes no special training to operate, 
and gives you instant access to the 
world's major information and commu- 
nication services. 


The RCA VP3501 Videotex Terminal. 


With the VP3501, you don't need a 
personal computer. If you have a tele- 
phone and a TV set, you have every- 
thing you need to get in touch with the 
incredible range of services at Compu- 
Serve, The Source, the Dow Jones 
News/Retrieval Service and others. 


The world of videotex. 
A subscription to such services 
gives you ready access to literally thou- 
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Terminal. 


sands of "menu" selections covering 
subjects of vital interest. 


Read electronic editions of impor- 
tant newspapers and magazines, 
right on your TV screen. . . national 
and international news . . . weather, 
sports. . . direct from the newswires. 


Research almost any subject in 
depth. . . with published articles . . . 
government and industry reports 
. .. Other authoritative sources. 


Keep up with the world of finance 
. . . latest stock market prices... 
commodity reports market 
and business commentaries ... 
detailed information on thousands 
of publicly held companies. 


Send and receive electronic mail 
with other subscribers nationwide, 
including private person-to-person 
communication at less cost than a 
long distance phone call. 


Bank and shop athome. . . choose 
from thousands of electronically 
catalogued items . . . made availa- 
ble at discounted prices. 


Enjoy a wide selection of home serv- 
ices, including dozens of challeng- 
inggamestotest yourfamily's playing 
skills. 


Quick and easy start-up. 


The VP3501 is as easy to use as a 
video game. Just follow the easy-to- 
understand instructions you get in the 
User's Guide. Connect the VP3501 
to your phone and TV set, turn it on, 
touch a few keys, and you're in direct 
contact with a whole new world of 
information. 


Other VP3501 applications. 


The VP3501 may also allow you to 
communicate with your company or 
school computer, in addition to the 
many subscription services available. 
There are expansion interfaces for a 
printer and cassette recorder. These 
features can provide you with hard 
copy and a full cassette of down- 
loaded information for review off-line, 


at your convenience. You can even 


Stay in touch 


with the world 
anywhere you go. 


Plug into the largest information 
banks ever compiled, with the inex- 
pensive and easy-to-use RCA Videotex 


write and run your own programs on 
host computers. In addition to the 
built-in direct connect modem and RF 
modulator, the VP3501 has 58-key 
alphanumeric and 16-key calculator 
keypads. . . resident and user-defina- 
ble character sets. Color-locking cir- 
cuitry provides sharp graphics ... 
and there are programmable tones 
from a white noise generator. 


Order now: only $399. 


We know of no comparable videotex 
data terminal available today at this 
low price. The VP3501 terminal 
comes with basic cables and connec- 
tions for your TV set and telephone 
(with certain phones, the optional 
RCA acoustical coupler may be neces- 
sary), and the illustrated User's Guide 
with comprehensive instructions. 
Order now and you'll also get a free 
hourof connecttime from CompuServe, 
The Source and the Dow Jones News/ 
Retrieval Service. Try the VP3501 for 
just 10 days. If not completely satis- 
fied, you can return it to RCA for a 
full refund. 


Call toll-free: 800-233-0094. 


In Pennsylvania, call collect to 717- 
393-0046. Visa and MasterCard 
orders are accepted by phone or mail 
your order direct to RCA Microcom- 
puter Products, Dept., BY-383 , Cus- 
tomer Service, New Holland Avenue, 
Lancaster, PA 17604. Be sure to 
include name and shipping address, 
telephone, and payment $399.00 
each, plus $3.00 each shipping, plus 
applicable state and local taxes. Send 
check or money order payable to RCA 
Corporation. Prices and specifica- 
tions subject to change without notice. 


BYTE March 1983 


361 


COE 


эщ suonz2tqng FLAG © Є861 YEW] 


Listing 5 continued: 


ң 144 0055 74 08 JE T! ; Br af printer 0 
15 19 0038 83 C3 05 ADD Br,5 | Move to next printer area 
| 148 0038 80 FA 0 CHP DL! $ ds it printer 17 
7s інін , 
| Ен S us pc 
8 } Start code area'' чы % алы В К ы 
n i х m 
89 нининининян бе vase us 
gl Ыз р 
"s Quo CODE SEGMENT 154 0043 80 7F 04 00 СМР GRAF PRINTERLBXJ,0 ; Are we talking to a printer with Epson graphics? 
33 nay rane nz te СТАР, 22, ыы 153 0047 75 OE JNE MORESTOSCOME { Send out char if not graphics printer 
3 ASSUME C5: fODE, 08: CGIE, 55: STACY, ES: NOTHING Ж 2 . А 
g4 155 0049 ЯА Е MOV СН, 515 MODE[B3] | Bet systea rode hits 
TY кете 157 9048 DO DD АСК CH,1 ‚ BIT GRAF MODE? 
85 (кү) PRS PROC FAR " l uidi. 
ab m КЕ 158 0040 73 0A SNC  NOTSHITSMODE ; Br if not 
4 
159 ; 
8? у Initialization РЕ у once, 2€ ТЕНІЗ УН Ы TM 
ag a NE AE et даны ад Bop ee РАНЕ 160 ; We are in bit-graphics aode..,.decresent mode count and send character 
[] M . - 
B {йй ЕЗ 9787 Е CALL IT СОВЕ , Lab айпаптиигз routine e EAE EE ыы 
т iw) LB RET = қат Pag 15111411811 М 
» i аныз ыы 153 ОҒ FF AF 0 DEC GRAF CNTLBX] ; Decreaent count of graphics chars Lett 
2 ТТТ 144 0052 75 03 JN? MORESTOSCUME ; Are we done with graphics aode? 
97 à 185 0054 80 27 FE AND SYS MÜDELBXJ,MASKSRIT GRAF ; H yes, clear bit to indicate done 
Li 
5 166 
$ жағы ыы 107 0057 MORESTOSCOME: 
45 ; i . 
| 148 
38 пинииниииия 
T 159 0057 ЕВ ВЕ JMP SHORT SENDCHAR { Send out hit-graf воде character 
А А. ; Б - 170 
3B од QUOC got 0ийкй ADDE и o, ó tag address to BIDS print -cotise tere 
8 6008 69 INFRYTE DEY ЖЕЛЕГІ - 0057 ыы 
iue mis 00 PRINTES; ©) 1 Set 55:1 thres рат” 
My об бой iu 7 das ады i 173 0059 80 7F 03 0l СИР FULL_INSTREB41, 1 $ Are we in "Full Instr Set" mode? 
TO (QD UI 174 0050 74 GA JE  TOSCHKCHAR ; Br if yes...nn "control char" check 
16 ODD w 8 р 0052 7C 0B JL МОВИ MÜDE ; Br if in noraal ande 
iud ЖЕ 10 } 
WE 177 ; If reach here, we are in CR/LF mode, The only “printer action’ 
1бо par а А РЕ: зіне Z3 : 173 } 10085 expectac ;^ tnis Toe are CE ASC ГИ ind LF ҮЗ if, 
i97 0010 біті) 7 179 ; Ald staer 8301! saiues are tsterpretes as characters tc fe обып. 
108 2912 00 180 ; 
109 ні м 181 egal TL OD CMF LL } 15 Carriage басшы саағ” 
110 (014 up 182 0065 74 65 JE — SENDCHAR { Sent tC printer if yee 
In ві 0065 3L UA CMF AL, № } {$ kine feet char? 
112 ws uv FRI ейін 2% ; 184 007 74 OF ФЕ —SENDLCHAR + Seng to printer :f уез 
H3 u)ls у 185 
#13 weg gg 184 0059 TOsCHRCHAR: 
115 UIS yu 187 
15 мон цш 188 0089 6804228 ЧЕР CHECHAR $ Else print character fraa character sat 
ti? 185 
tid 196 005 МОКА ПЕ: 
119 ПОНИНИН ІЗІ 
12 ; 192 Odat 20 00 RCR CH,1 ; SEC BiT6 СНТ” 
121 $ Start of actual print runtime code 195 ФЕ ТН INC = NOTTSEC ; Br if no 
122 : 194 | 
12 цининиинииии 195 | If reach here, the current character is the second count value for 
124 196 | the hit-grapnics mode, it 15 the high-order byta and must te agred 
12 137 ; to the low order byte which was the previous character. 
12% 188 Г 
127 0018 START UP; Н Start ni actual print routine 193 0070 8847 02 МОУ (FULL INSTR-IJEBX} AL i Save üraf Cnt 
128 200 0073 8027 FO AND SYS MDDE[BX1,MASKSSEC BITE j Turn off SEC BIT& CNT bit 
12 001B 1E PUSH DS } Save segment register 201 0075 83 7F 01 00 БЕР GRAF CNTIBX),0 $ Is count equal zero? 
130 GMC 5% PUSH 51 } 202 QU7A 7E 4C ДЕ SENDCHAR ; |f yes, don't set kit-graf mode 
131 0010 53 PUSH 8Х ; 203 972 80 OF 01 DR 515 MODELEX),NOT MASKSBIT BRAF; Indicate in Bit-graf node 
132 ОЕ 5] PUSH CX ; 20% 007Е EB 47 JAP SHORT SENDCHAR } Send out count character 
133 ОЕ 52 PUSH DX 245 
134 0020 50 . PUSH АХ ; 205 0081 NRT$SEC; 
135 0021 BC CB MDV RY,CS } 207 
135 0023 BE DB MOV 15,8% А 208 0081 00 DD RER CH,1 $ ЕБТ BITG СНГ? 
137 0025 80 FC 00 СМР ЯН,0 ; Is this to print out a char? 299 0083 7208 JNC NOTSFST | Br if not 
138 0028 74 0b JE PEHAR + Br if yes 210 ; 
139 002A ЕВ 0104 В CALL PR2BYTE { Otherwise, just print char 21! ; If this bit is set, it indicates that the last character printed out 
140 0020 ЕЯ 0165 R JMP DONE $ апі exit 212 ; was "Start Bit Graphics mode" indication. The current character 15 
14] 23 ; tabe used as the low order byte of the count nf bit-graphics characters 
142 0030 PCHAR: 214 ; to be sent, The next character expected 15 the high-order byte for the 
15 215 } count. 
144 0030 B8 0009 R MOV BX, OFFSET PRI ; Now get offset to printer structure 215 _ : | 
145 0033 80 ҒА 00 СИР DL,O х DX contains 0,1,2 for printer nuaber 217 0085 80 27 FB AND 5Ү5 MODE(B1J,MASKSFST BITE — 4 Turn off FST RIT& СМТ bit 
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Circle 213 on inquiry card. 


Ihe 3 teasons 
why our software 
should cost you 
an arm and 


a leg... 


1. We are highly specialized and limit our produc- 
tion to only 7 categories: MANUFACTURER, 
WHOLESALER, DOCTORS, DENTISTS, 
CHURCHES, SCHOOLS AND FINANCIAL 
PACKAGES. 

2. Our distribution and service network blankets the 
nation and spans the globe. 


3. Our microcomputer software is so finely tuned 


and incredibly simple it will make your secretary 
into a computer wizard. 


These are the reasons why our software 
should cost you a lot, and they are precisely the 
reasons why it won't. .. 


1. Specialization increases quality but reduces 
research and development costs. 

2. Worldwide distribution increases volume and 
reduces unit costs. 

3. Simplicity increases effectiveness but reduces 
installation and operation costs. 


For complete information about the microcom- 
puter software that should cost you an arm and a 
leg, but doesn't, just send for our free brochure. It 
deals exclusively with your business or profession 


and it is written in very plain English. The brochure is 


free, and the postage is paid. 


DISTRIBUTOR AND DEALER 


INQUIRIES ARE WELCOME. 


INTERNATIONAL 
MICRO SYSTEMS 


(913) 677-1137 


BYTE March 1983 


6445 Metcalf « Shawnee Mission, К5 66202 


ІВМ PC. COMPLETE LINE i= с 


IBM 

PC System: includes 64K IBM-PC with 2 
Floppy Disk Drives, Floppy Drive Con- 
troller, Color Graphics Card. All for 
OWI ECT 52999.00 


TRUMPCARD 

Aunique memory card with 256K Ram 
Game |/O and Serial ИО. . . $499.00 
TRUMP CARD li 

Serial І/О and 512K fully populated 
memory сага ............ 5699.00 


TRUMP CARD V 
Features Parallel and Serial !|/O, Game 
I/O and a Clock/Calander with bat- 
tery back-up. А fully populated 256K 
memory board ...... —m 5599.00 
QUADRAM 

‚ Quad Board - 256K, Parallel Port, Serial 

МО. Clock Calendar with battery 


DICKUD дома аа 5599.00 
512К Ram with Serial /О.... $799.00 
Microfazer Parallel ........ $199.00 
Microfazer Cable .......... $37.95 
Quad Color)............. $299.00 


Quad Color 11 640 Х200.... $499.00 
Quad Color 111640 x 400... $699.00 
AST RESEARCH 

Combo Plus- 256K, Parallel & Serial 
Port, Clock Calendar W/Bat. back-up, 
Superdrive, Superspoo! ... 5599.00 
Mega Plus- 512K, Parallel & Serial 
Port, Clock Calendar W/Bat. back-up 
МЕРТ ТЕТІ $1199.00 


MAYNARD ELECTRONICS 
Floppy Disk Controller. .... 5179.00 
Floppy Disk Controller w/Parallel 
Port . | . $229.00 
Floppy Disk Controller w/Serial 
POW РРР ЕЯ 5239.00 
HERCULES GRAPHICS CARD 
This card gives you 720 x 350 graphics 
capabilities and it is completely 
compatible with DOS software for 
03) M X" 5489.00 


(714) 730-7207 


BIG BLUE 

Dual I/O ports, dual processing. Serial 
port, Parallel port, 5 MHZ, Z80 B, 64K, 
Hard disk interface, Clock/Calendar, 
let's you run existing CP/MS5software. 
List | $589....... .. Ours $479 
TALL TREE SYSTEMS 

JRAM 512K, allows PC to address ONE 
MEGABYTE Electronic Disk. . $800 EA. 
JFORMAT lets you mix and match 
Drives: single/dual/quad/Electronic/ 
8° /Hard Disk + Printspooler and 10 


spector formatting.......... $60.00 
TANDON 

ТМ-100-1 SS/DD... . ... $189.00 
TM-100-2 DS/DD. . .... $249.00 
TM-100-4 DS/DD.. . .... $359.00 
TM-848-1 S/DD ......... $425.00 
TM-848-2 DS/DD......... $499.00 
SHUGART 

SA400 55/5[............ $169.00 
SA450 DS/DD. .......... $239.00 
5А800/801 55/50......... $365.00 
SAB50/851 05/00. ...... $459.00 
SIEMENS 

POR NOUS oua x doped n $159.00 
№ > РЕТ ЕГЕТ $199.00 
QUME 

[21-5 БЫ parururaa 5269.00 


DT-8 DS/DD. 2... $469.00 


For IBM апа Apple from 

DATAMAC & CORONA 

ӨМ. cera Pere x X ads $1595.00 
lent EIN $1995.00 
Complete subsystem with software, 
cables and power supply. 


CORVUS 
IMG И ЖСК КТТС СС $2599.00 
ГОМВЯ осень: 2... 93699.00 


PRINTERS 

EPSON 

MX-80 W/graftrax plus .... $439.00 
MX-80 FT W/graftrax plus .. . $499.00 
MX-100 W/graftrax plus ... $659.00 


CoMPUSHRCK 
BROTHER brother. 
HR-1 Aparallel,........... 789.00 
HR-1 А ѕегіаі............. 5899.00 
Tractor feed option. ....... $135.00 


*CP/M B6 i5 a registered trademark of Digital Research, Inc 
"CP/M is a registered trademark of Diga! Research. Inc, 


Сомрибнаск Your Systems Specialist 


.SMITH CORONA Самвизнғяси 
ТР-І parallel ..... SFM.. $579.00 
TP-1 ѕегіаі......... fh... $579.00 


Сомризняск 


МЕС 
SPINW/RITER 


7710-1 $1995.00 | 3510 $1495.00 
7715-1 51995.00 | 3515 51595.00 
7730-1 51995.00 | 3520 51995.00 
7720-1 52395.00 | 3525 51995.00 
7725-1 51995.00 | 3530 51595.00 


3950 ЖТИ ГИ ЕГЕТЕ 51995.00 
РСВО2ЗА .............. $ 479.00 
OKIDATA 

Я2А.................... $429.00 
ВЗА wie hte wre woes нез $699.00 
ВААР parallel............. $999.00 
84AS serial ............. $1099.00 
AVAILABLE ............. CALL 


NEC 

JB-1201M 12" green 
5сгееп.,,..,,........ . 9169.00 

JC-1212M 12" color (Lo-Res). . . 335.00 

JC-1203DH (AJ 12" (Hi-Res) ... $752.00 


ELECTROHOME 
13" RGB monitor (Med-Res) . . . $299.00 
13” RGB monitor {Hi-Res)... $549.00 


COMREX 

CR-5500 | 2" monochrome 
бїрїау................. 599.00 

CR-6500 13” composite color 
ОПКОГ...........,.,. $299.00 


CR-6600 13” color RGB 


monitor............... $499.00 


SPECIAL PRICES 
ARE ONLY PART 
OF OUR SERVICE 


*APPLE 15 a registered trademark of Apple Computers. Inc 
“ВМ is a registered trademark of IBM Corporation. 


Sales and Service: Business & Home Computers 


Prices subject to change without поисе 


CABINETS/POWER SUPPLY 
Dual 8" disk drive cabinet/ 
рв.................... 5249.00 
Dual 54" disk drive cabinet/ 
OS за кезиккен тка кан $99.00 
Single 514” disk drive cabinet/ 
p p H—— COP $69.00 


2 single side double density 8" disk 
drives, cabinet/power 


Apple П+ Computer System with 48K 
of memory, 2 "data Drive" disk drives, 
controller card, 12° green screen hi- 
contrast monitor. All cables and manuals 
are included for a CompuShack price 
е Jr" $1699.00 


Forthe same system listed above with a 
16K card, 280 card and an 80 Column 
Card AIG: а ес) $351 


OTHER PRODUCTS FOR APPLE Ii 


Special of the Month! 


PDS ——— 
m 


DATA DRIVE? 
10096 
Compatible 
disk drive 


w/ controller 
for Apple 1 +. 


$299.00 


SUGGESTED RETAIL PRICE ... $429.00 
APPLETTE 1 (Slimline drive for 


——B 


Applell+ ess ... 9339.00 
PDS UNIVERSAL 
280 card CP/M® included. . $159.00 
80 column card ......... $179.00 
Disk drive controller card W/ 

diagnostics software ..... $99.00 
Disk drive controller ........ $79.00 
HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem ll........... $299.95 
Smartmodem 1200 baud full 

duplex. .,.... ........ $529.95 
Micromodem || manual/ 

аіѕкейе ........ TE $15.00 


"DATA DRIVE is a registered trademark of POS Universal. Inc. 
*PDS 5 a registered trademark of Professional Deta Systems, Inc 


Circle 360 on inquiry card. 


Parallel Printer Card . 
PRT-! with cable.......... $75.00 
PRT-1 with EPSON 80/100 screen 

dump graphics with cable, Graf- 

fitti саа....... .. $99.00 
16K Ram card . . . . ... 569.00 
128K Ram card w/DOS 3.3 disk emu- 
lator........,.........., $369.00 
Grappler Interface Card .... $99.00 


R. H. ELECTRONICS 
Super fan Ii and one outlet. ... $59.95 
Super fan 1 W/Zener Ray and 


two Outlets... ... ..... $79.00 
T G PRODUCTS 
Game paddles ...... "TTE $29.95 
JO SUCK Lu uode teu hs $45.95 
Select ароп......... $45.95 
STREET ELECTRONICS 


ECHO Ii speech synthesizer... . $175.00 


OTHER PRODUCTS FOR IBM 


MODULE CONVERTIONS FOR 
YOUR IBM-PC 


е) 


2-80 Card-Will put РС in touch with 
20,000 existing programs CALL 
8086-1 ets your IBM run 3 to 4 times 
ае... nidu 23 CALL 
68000-Converts PC to 32 bit Architec- 
ture and UNIX Ill. It transforms 

PC to a powerful cost effective 
Commercial Engineering work 

SLALIOME E yin ee cas OE CALL 


CompuSHack 


(714) 730-7207 


80286-A multi-user expansion pro- 
vides cost effective benefits 
——— PET Rx peus CALL 
16032- This micro-card offers VAX like 
functionality and architecture 


(on P CALL 
UNIX/XENIX"-XENIX on IBM-PC 
ете ол CALL 


PC Versa Card-5i2K Memory Card 
provides user flexibility to run on time 
tested Software available on any of the 
chosen processors . .. CALL 


SINCLAIR/TIMEX PRODUCTS 
MEMOTECH PRODUCTS 


16К Memopack. ...... ‚ $ 59.00 
32K Memopack...... $ 99.00 
64K Memopack......... 3169.00 
Memopack High Res. Graphics 
$139.00 
Memopack Centronics Parallel inter- 
ACE a T Мел: .. $139.00 


KAYPRO il COMPUTER SYSTEM 

64K Ram, Perfect Writer, Perfect Filer, 
Perfect Speller, Perfect Calc, S-Basic, 
CP/M®version 2.2, two disk drives, 9" 
[green] monitor, RS232 interface, Parallel 
Printer interface, and Weatherproof 
Carrying case $1699 


FRANKLIN ACE 1000 COMPUTER 


SYSTEM 
64K Ram, Upper and Lower case letters, 


12 Key numeric, Alpha Lock, Visicalc 
Keys, Two "Data Drives" and Control- 
ler, 12" [green] monitor ..... $1699 


Color Сага add......... 2... $59 


DEC Rainbow 100 

Keyboard, CPU, 2-80/8088, 64K, Serial 

RS232 Port, 2 X-400KB disk (х-400) 

drives, Monitor, CP/M869/80 Software 
Visit our store for Price! 


WERE OPENING RETAIL 
STORES THROUGHOUT 
THE USA. SOON! 


FRANCAISE INQUIRES 
WELCOME 


CALL YOUR LOCAL COMPUSHACK DEALERS: 


California Anaheim * 
Concord 2 


La Mirada [213] 947-9505 


Меууроп Beach i 
San Diego 


(714) 457-2149 
San Jose (408] 973-1444 
Tustin [714] 730-7207 
Walnut Creek (415] 945-8011 
West LA. (213] 340-7000 
Woodiand Hills (213) 888-0030 
Colorado Denver (303) 422-3925 
Idaho Twin Falls b 


Headquarters Telex: 181667 
Answer Back COMPDSHAK TSTN 


Illinois Chicago (312) 964-4612 
Montana Great Falls % 

Missoula (406) 721-1811 
New York Albany * 

Rochester ы 

Коте [315] 336-0266 
Texas Ausun [512) 258-1062 
Washington Richiand ы 

Spokane К 
Wisconsin Verona (608) 845-7110 
Canada Toronto 3 


U.K. London 01-935-0480 


ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 


зи ѕиорез дпа ILAA © £861 реу дос 


Ф--- Гео Қипьц ЧО УВЕ 842119 
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218 
219 

26 
221 
222 
223 
224 
225 
226 
22] 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
246 
241 
242 
243 
24 
245 
2% 
247 
248 
249 
250 
251 
252 
255 
254 
255 
254 
257 
258 
299 
240 
24 
262 
453 
254 
265 
246 
267 
254 
259 
276 
371 
212 

75 
274 
275 
21% 
277 
278 
279 
280 
28! 
282 
285 
284 
285 
286 
287 
288 
284 


0086 
«488 
«8E 
“% 


#7 
#972 


oci 


00С8 


00С8 
HUCK 


00СЕ 


9%СЕ 
9000 


BO OF 9; 
89 47 #1 
EB 38 


DO DD 
73 10 


ic 
ТС 07 
5С 67 
TF 63 


88 47 &i 


8% 77 F7 
EB 24 


00 00 
75 05 
80 27 EF 
EB 1B 


ро DD 
73 09 
3t 00 
75 13 
8% 27 DF 
ЕЕ OE 


99 00 
72 10 
си 
75 63 
90 0Е 10 


80 27 ВЕ 


Eg OICE R 
EF 0165 R 


ю DD 
3% 


OR SYS МОЕЕВХ1,НОТ MASKSSEC BITG; Turn on SEC, 8116 СНТ bit 


NOTSFST; 


MOV GRAF CNT[BX3, АХ ; Save low order count 
JAP SHORT SENDCHAR 3 Send count ta printer 
АСЯ CH,! ; NEM ІК? 

УКС NOTSINTL ; Br if not 


i] 

; [f this bit is set, it.indicates that we previously saw request for а 
; nex "International" character set to be used. The current byte is 

; expected to be a value fron 0 to 7 indicating the set to be used. 1f 
s an error is found, no set change is accomplished. 


CMP 81,0 
JL NOTSVALID 
CHP 4,7 
JE — NÜTSVALID 


-— "x че 


Is current char less than 6? 
Br if yes 

Is it greater than 7? 

Br if yes 


IF reach here, have valid set, ,,update in &esory 


i 

j 

MOV INTLSETCBX3,AL i 
NOTSVALID: 

AND SYS MDDECBXJ,NASKSNEW INTL — ; 

JMP SHORT SENDCHAR 
NOTSINTL: 

RER СН,1 

INC  NOTSESC SING ; 


AND SYS MODE(BX],MASKSESC, SING 
JMP SHORT SENDCHAR 


NOT$ESC SING: 


RER CH,l 

JNC NDTSESC NULL 

CHP AL,NUL 

JNE ЗЕМОСНАЯ 

AND SYS MODELBXJ,MASKSESC NULL 
JMP SHORT SENDCHAR 


-— == we o, mm 


NOTSESC NULL: 


RER CHI 
JNC NOTSESC_£ ; 
CHP AL, NUL 


JNE NOTSNUL 
OR SYS MÜDECBXJ,NOT MASKSESC SING 


NOTSNLL: 


AND SYS MÜDELBXT,MASKSESC C 


Clear NEW INTL bit 
Send out value to printer 


ESC SINGLE mode? 

Br if not 

; Turn off ESC SINGLE mode 
; Send char to printer 


ESC NULL aode? 

Br if nat 

fs this a NUL character? 

If not, print out character 

Otherwise, turn off ESC NULL mode first 


ESC С. воде? 

Br if not 
1 Is character NUL? 

з Skip next if not 
; Expect one aore control char 


; Turn off ESC C воде 


3 Print ovt current character and return 


Call print routine 
бо to end 


PREY ESC mode? 
Br 3M not 


If PREV ESC bit :s set, it indicates that the last cnaracter seen bj 


Ме will now took ano see if :* 15 


ESC "L" - Puts printer in dual density bit graphics aoge 


SENDCHAR: 
CALL PRBYTE - 
JAP DONE A 
NOTSESC C: 
RCR СН,1 { 
ЗМС WOTSESC 1 
% 
i 
; this printer was an "Escape" сосе, 
фа control code tna? we need td remember. These are: 
i 
5 
! ESC *k- - Puts printer in 


single density tit graphics 005 


290 
291 
242 
295 
294 
2% 
2% 
237 
298 
299 
300 
501 
302 
295 
304 
305 
505 
307 
308 
303 
310 
311 
312 
313 
JL 
М5 
MI 
317 
518 
519 
320 
321 


322 


523 
524 
525 
326 
327 
328 
323 
330 
531 
332 
335 
334 
335 
336 
57 
53 

333 
340 
34 
542 
343 
344 
345 
М8 
34 
248 
M3 
330 
35 


TE" 
dde 


353 
354 
55 
25% 
257 
55 
35 
350 
зы 


6602 
0005 
6007 
0005 
0006 


0000 


0000 
00Е0 


00Е2 


00Е2 
00Е4 
00ЕА 
00E? 


00ЕВ 


00ЕВ 
Q0ED 
OOEF 
OOF! 
OOF! 
OOFS 


OOF? 


00F7 
OOFA 


ЕС 
OOFL 
OOFE 
$100 
0107 
0104 


9194 
9107 
0199 
0103 
9108 
0190 


Bs 2711Ғ 
3C 4C 
цы 
3C 48 
75 05 


80 OF M 
ЕВ Eå 


5С 52 
75 #5 
80 OF 68 
EB DD 


aC 4! 
14 @8 
56 5 
пы 
3C 4E 
75 05 


8% OF 10 
ЕВ СС 


aC 44 
74 04 
се 
75 05 


8% OF 29 
ER BF 


56 43 
75 05 
Bü OF 49 


ESC “8 - Selects an international character set in printer 


in addition to the codes that we need to reaepber, we have some 
Codes which set a tesporary mode. These teaporary modes are: 


"ESC SINGLE" : Expect one sore contro! code. This 25 to be 
sent to the printer. 

"ESC NULL" — : Expect control codes to continue until a NUL 
character (ASCII @) is received. 

"ESC_C* : Expect one gore control code. If that code 15 
an ASCII @, expect one more after that. 


The escape sequences which set these modes are: 


чат == зо; AB ud Có wg MS ғы m n F ha чї эше чаш чә we ста Sr що c 


m 
= 
сз 


ESC "A" - ESC SINGLE воде 
ESC "D" - ESC NULL node 
ESC "0" - ESC SINGLE воде 
ESC "B" - ESC NULL aode 
ESC "C" - ESC C eode 

ESC "N° - ESC SINGLE sode 


SYS MODELBXJ,HASK$PREV ESC Turn off PREV ESC sode bit 


, 
CHP AL,?L’ $ CTRL-L? 
JE ЅЕТФВІТ СВАЕ ; Br if yes 
ГЕ + CTRL-K? 
JNE ARNDSBIT_GRAF ; Br if not 


SET$BIT GRAF: 


OR 
JHP 


SYS MODET[8X1,NUT MASKSFST BITG; Indicate that next char 15 FST RITS СНТ 
SHORT SENDCHAR | Done, send out 


RRND$BIT, GRAF: 


СМР AL,'R $ CTRL-R? 
JNE  NOTSINT ; Br if nat 
OR SYS MODELBX),NOT KASKSNEW INTL; Indicate next char 15 MEM ІНГІ bit 


UMP SHORT SENDCHAR ; Send out character 
NOTSINT: 

СМР AL A ; ESC A? 

JE 00%Е5С SINGLE ; br if yes 

СИР А, "0° ; ESC 0? 

JE 00%Е5С SINGLE ; Br if yes 

[МР AL, 'N’ | ESC №? 

ІНЕ WOTSSINGLE t Br if not ESC_SINGLE eode 


DOSESC SINGLE: 


; Set ESC SINGLE aode 


OR SYS MODECBX],NOT MASK$ESC SING; 
JMP SHORT SENDCHAR $ Print out char 
НОТ $S1NGLE: ; Check for ESC НІЛ mode now 
(MP А, 0" | ESC D^ 
JE 00652 NULL ГЕН ves 
СИР ALIR i ESC В" 
JNE  NOTSNULL i Br if not ESC NULL mode 


DOSESC_NULL: 


$ Set ESC NULL node 


OR SYS MÜDELBXI, NOT MASESESC NULL ; 

JHF SHORT SENDCHAR { Print out char 
NOTSNULL: $ Check for ЕСІ С zode гом 

СМР AL, С" iab 

JNE NOTSESCC ; Br if not 

OR Sv¥S_MODECAX),NOT MASKSESC С : Set ESC C гесе bit 


Listing 5 continued on page 368 


Extras can more than double the price of your per- 
sonal computer. Not so with the Franklin ACE 1200. 
It's the professional computer system that includes 
the extras—and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today. 


The АСЕ 1200 has everything you'll need 
to add a color or black and white monitor, 
modem, printer, back-up disk drive and 
other accessories. You can choose from 
theenormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 


LIN'S BAKER'S 


DOZEN! 


— —— === _——— 


13 Good Reasons to Buy 


Apple? Il-compatible 
CP/M®-compatible 
128K of RAM . 
Built-in floppy disk drive 
Disk controller 

80 column card 

Serial interface 

Parallel interface 

Upper and lower case 
VisiCalc? keys 

Cursor control pad 


. Numeric pad 
Auto repeat keys 


the Apple Il. And, with the built-in CP/M card, you 
can run both Apple Il and CP/M programs. Franklin's 
CP/M operates three times as fast as many com- 
peting systems, drastically reducing processing 
time for most business applications. 


TheFranklin ACE 1200—the mostextraordinary value 
on the market today. Call or write today for 
the name of your local authorized Franklin 
dealer. 


Franklin ACE is a trademark of Franklin Computer Corporation. 
Apple is a registered trademark of Apple Computer Inc. 
CP/M is a registered trademark of Digital Research Inc. 
VisiCalc is a registered trademark of Visi Corp. 


COMPUTER CORPORATION 
7030 Colonial Highway, Pennsauken, NJ 08109 609-488-1700 
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Listing 5 continued: 


592 
365 
364 
365 
356 
38? 
ЗАВ 
369 
370 
37! 
372 
373 
38 
375 
376 
27 
378 
379 
380 
381 
282 
385 
1B4 
385 
386 
287 
388 
589 
2% 
MI 
292 
39 
394 
395 
1% 
597 
59 
599 
400 
іш 
492 
45 
ін 
405 
406 
467 
408 
49 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
428 
427 
428 
429 
430 
451 
452 
453 


{119 


GH 


6112 


0117 
6114 
#11 
6119 


9118 


6131 
6132 
0133 
6155 
0157 
8592 
0150 


9157 
$9141 


6145 
ДЕ 
“. 
0148 
0140 
Q14E 
6156 


0152 
$155 
6159 


NOISESCC: $ Bo not care what type of char thie ts...pr;nt it 
EB Eb ШИР SHOST SENDCHAR 
NOTSESC: $ Previous character was not ar ESCAPE contrci char 
i 
{ 15 this an ESCAPE code” 
Н 
5С 18 CMP AL ЕСС CHAR { 
75 05 JHE NESC с Br it not 
80 uF 80 ОҢ SYS MOÜDELBX1,NOT MASKSFRES ESC; Set escape found oit 
ES AD JMP SHORT SENDCHAR } Send out cheracter 
NESC; 
i 
{ See if we have any standard contro] codes,.. ASCII 7 - 29 
i 
XC 07 CAP AL,OTH $ Is character Jess than 7^ 
7C 04 JL СНКСНАК + Br af yes, not control code 
3C 14 СМР AL, 14H ; [s character grester than {4H™ 
7E 85 JLE SENDCHAR | ff not, is a contro! coda.. print 2? 
CHKCHAR: | 
; 
| Here we check to see 11 the character to be printed 15 in the range 
+ of 20H to ТЕН (ASCII value of the character to be printed.? И м, 
: that range, use standard Epson character set. Otherwise, we have 
‚ а special character to print. 
і 
B4 00 йу АН, 0 ; Маке Sure поїһћіпс is in upper byte 
3D 0020 CMP АХ, 20Н { Ts character less than 20H? 
7C 07 JL — BITSCHAR ¿Er if yes, special character 
3D 007E CMP Ax, 7ЕН ; 
7E 99 JLE SENDCHAR i Not а special character, just print it 
2С ^F SUB AL, 7EH-20H¢+) $ Subtract non-special character set out 
BITSCHAR: 
; 
: See if current character is part of the Epson's pnteraational character 
$ set. (ff its offset into BITTYP array 15 0, internatianal, 
33 PUSH BX $ Save offset to storage srea 
30 PUSH At $ Save current character 
BB 08 МОУ ВХ, AX ; 
Bi 65 МОУ CL,3 : Shift count 
D2 EB SHR BL, CL | Shi rt. iower three bits troa ÀL 
ЗА AF 079E К MOY CH,8]TTYP[BX] | Get byte containing type bit 
D2 E3 SHE BL CL | Nove AL back to original position 
; Note: ме have now tost the lower three bits fros fiL. 
F? DB NEG Bl $ Take two’s complement of BL 
02 08 ADD BL,AL ; Add original contents of AL to negated 
| value to get right three bits 
FE C3 INC 8L ; This is now pur index to type bit 
8A C8 | МОУ CL,8L : Let's use value as shift count 
Fé 26 9009 К MUL TMPBYTE + Offset into array 
88 FO МОИ SI,RI { Set index into array 
38 РАР АХ { Once again, get origina! char 
07 ES SHL CH,CL ; Recall CH holds bit-type byte 
72 38 JC 2009811 GRAF s Carry пом is type of the char 
i 
; Well, we see that the bit type sas @, 50 we are to specify a character 
і froma the Epson international character set. To determine which, we 
j expect the first byte in BITVAL array to tell us which internationa! 
} set to use and the second byte to tell us the character to print. 
} 
ЗА АС 01Е5 R MOV CH,BITVALLSI] { Get character set 
38 &F 05 CAP  INTLSETEBXI,CH $ Is this the set we are now using? 
75 08 JNE NEWSINTSET ; Br if not 


(54 
435 
436 
437 
438 
439 
440 
ТІ 
442 
443 
444 
445 
44 
447 
44g 
449 
450 

5l 
452 
45; 
454 
455 
45 
457 
450 
459 
460 
ы 
42 
453 
ТТ 
455 
Abt 
ы 
ТІ: 
ТІ 
410 
471 
472 
473 
474 
475 
375 
477 
478 
479 
TT 
481 
482 
483 
484 
485 
48 
487 
488 
489 
490 
491 
497 
493 
494 
{95 
496 
487 
498 
499 
500 
501 
502 
502 
504 
505 


ШЕ; 
6156 
6150 


6155 


9152 
6:25 
0158 
0150 
0:5) 
Т 
0171 
6178 
0179 
6175 
017E 
0180 
0185 
0184 
(487 
6184 


0180 


0180 
018Е 
018Ғ 
619! 
6144 
0195 
6199 
0198 
019Е 
0180 
0185 
0184 
0187 
0189 


OIAC 


O1RE 
0182 
0185 


0188 


0188 
IBA 
0180 


018F 


01ВЕ 
01C2 


0105 


0165 
0106 
01С8 
0129 
OSICA 
ДЕ; 
СС 
010 


01СЕ 


9B РОР ВХ | Keep stack clean 
8A B4 OFS R MOV AL, BITVALIS! J(11 i 16 yes, just send nut character 
E? 00C8 R JAP X SENDCHAR } 

NEWSINTSET: } Must teaporarily set up new international set 
BO 36 NOV AL, ESC_CHAR { Print out "Esc" char 
E8 OIE R CALL PRBYTE - 
80 52 МОУ AL,'R^ ; Send out new international signal 
E8 OICE R CALL PRBYTE | 
8А CS MOV — AL,CH ; Print out character set to use 
ES 01СЕ R CALL PRBYTE } 
ЗА B4 (1Р5 В MOY АЫ, ВІТА. 1511017 + Get int! character to print 
EB O1CE R CALL РАЯУТЕ 1 
80 18 HOV AL, ESC_CHAR } Now restore origina! character set 
E8 GICE R CALL PRBYTE } 
80 52 MV AL, 'В: А 
ЕВ OICE R CALL PRBYTE : 
58 РОР BX ; Restore address to store area 
ВА 47 05 MOV AL, INTLSETCBX] } Set type 
ЁЗ VICE R CALL PRBYTE } 
EB 39 90 JKP DONE } We are done 50 exit prograa 

QU$BIT GRAF; $ Special bit-graphics gode 
d POP Bi $ Restore to keep stack straight 
3) PUSH AX } Save current character for indexing 
BU 18 KOV А, ESC_CHAR У Put printer in dual density bit воде 
EB O1CE R CALL PREYTE ; 
BO 4C шатты j 
ЕВ OCE R CALL PRBYTE ; 
fd oc MOV AL,I2 $ Each graphics cnaracter consists of 
E8 ICE R CALL PRBYTE ; exactly 9 coluans of bits followed 
BÒ 00 MOV А, ; by 3 blank cnluans (12 columns total} 
ЕВ OICE R CALL PRBYTE i 
3B POP AX 
30 0054 CHP Ад, 0B3H- (7EH-26H+!) } See 1f in exter ded set 
iC OF JL кін EXTMD | Br it not 
$0 0081 СМР AK, OEQH- (7EH~26H+ } t 
70 0A БЕ НОН EXTND ; 


BA B4 0155 R 


EB 01Е4 R 
EB 08 94 


BO qo 
EB 01Е4 R 
ВО #6 


E8 ICE R 
ЕВ 01СЕ К 


JR 
BA C2 
JR 
59 
JB 
JE 
ІР 
CF 


і 
| The character 15 jn the "extended" set. (ASCII 175 to 223) 


! 
MOV AL, BITVAL(SI} 
CALL PR98YTS 


JMP AROUND 


NON. EXTND; 


Му 81,0 


CALL PRIBYTS 


MOV AL,Ù 


AROUND: 


DONE: 


PR256 ENDP 


CALL PRBYTE 
CALL PRBYTE 


i Pre-estend first coluan 
$ Print out character 
$ Move around non-extended set 


; Character is non-extended 


First colupn is blank 
Print out character 
Last two coluans are blank 


Print out fast two columns 


; Exit progran 


POP DI 
MOV AL,DL 
РОР DI 
POP Ck 
POP BY 
РАР SI 
POP 05 
IRET 


Restore AL without disturb AH 


Restore registers 


‚ Return fros interrupt 


: Done with sain routine !!! 


Listing 5 continued on page 370 


GEMINI- е. 
FOR PRINTER VALUE THAT'S 


OUT OF THIS WORLD 


Over thirty years of down-to-earth experi- 
ence as a precision ра! 5 manufacturer has 
enabled Star to produce the Gemini series .. 
of dot matrix printers—a stellar combina- 

- tion of printer quality, flexibility, and reliabil- 
ity. And for a list price of nearly 25% less 
than the best selling competitor. 

The Gemini 10 has a 10" carriage апа · 
the Gemini 15 а 1512” carriage. Plus, the 
Gemini 15 has the added capability of a bot- 
tom paper feed. In both models, Gemini 
quality means a print speed of 100 cps, high- 
resolution bit image and block graphics, 
and extra fast forms feed. 

Gemini's flexibility is embodied n 
its diverse specialized printing 
capabilities such as super/ 
sub script, underlining, back- 
spacing, double strike mode 


and emphasized print mode. An- SS CI | | a 


.micronics-inc - 
MAKING A NAME FOR OURSELVES . 


other extraordinary standard 


feature is a 2.3K buffer. An additional 4K 

is optional. That’s twice the memory of lead- 
ing, comparable printers. And Gemini is 
compatible with most software packages 
that support the leading printers. 

Gemini reliability is more than just а 
promise. It’s as concrete as а 180 day war- 
ranty (90 days for ribbon and print head), a 
mean time between failure rate of 5 million 
lines, a print head life of over 100 million 
characters, and a 10095 duty cycle that 
allows the Gemini to print continuously. 
Plus, prompt, nationwide service is readily 
available. 

So if you're looking for an incredibly 
high-quality, low-cost printer 
that's out of this world, look 
to the manufacturer with its 
feet on the ground—Star and 
the Gemini 10, Gemini 15 dot 
matrix printers. : 


1120 Empire Central Place, Suite 216, Dallas, TX 75247 
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Listing 5 continued: 


306 


DICE 


01ГЕ 
0100 
0103 


0104 


0104 


0104 
0105 
0108 
0107 
00А 
01DC 
ОЕ 
01Е1 
01Е2 
01Е3 


01Е4 


01Е4 


01Е4 
01Е7 


01ЕА 


(ЛЕА 
OIEE 
0ІҒІ 
O1F2 
01Е4 


01Е5 


84 00 
EB 0104 R 
C3 


BE DE 


EB OICE R 
89 0009 


BA 84 OFS R 
E8 OICE R 


1558111111315215111111111 

} 

$ PRBYTE - Clears current value of AH and prints out character in AL 
i 

‚вннининиинииии 


PRBYTE PROC MEAR 


МОУ AH,O ; Clear out for printing м/8105 
CALL PR2BYTE ; Do actual printout of char 
RET $ Done 


PRBYTE ENDP 
ниннииниииит 


i 
4 
$ PR2BYTE ~ Calls {BM’s 8105 print routine to print out contents of АХ 
E 
тты! 


PR2BYTE PROC NEAR 


PUSH DS 

PUSH SI 

PUSHF $ JBM print prac expects interrupt call 
MOV 51,5ЕБ DWORD 8008 ; Get segaent to ROM code 

MOV 25,51 Ё 

MOV 51,0РЕ5ЕТ DWORD ADDR ; Bet address to ROM code for print 


CALL OWORD PTR [517 
POP SÍ 
POP DS 
RET ; Return 


; Catl print routine 


РАЗВУТЕ ENDP 


ии 

е 

H PRIBYTS - Prints out a graphics character using BITVAL table below. 

3 On entry, AL contains byte value of first coluan to be printed. 
H Next nine colusns of character are fetched fros indexing thru 

; SI (which aust be initialized by calling routine) into the 

4 BITVAL table. 

1 

i 


типти 


PR9BYTS PROC NEAR 


CALL PRBYTE ; Print out first coluan 

MOV Cf,9 5 Loop through 9 coluans 
LÜOPSSEND: 

MOV AL, BITVALISI] ; Get next coluan to print 

CALL PRBYTE ; Print it cut 

INC 51 ; Move to next colunn 

LOOP LOOPSSEND ; Loep until done 

RET ; Done, return 


PR9BYTS ENDP 


нинииииниииии 

i 

; Define characters...9 bytes per character 
} 


8115131113123 1144 


0213 


0222 


0228 


0234 


0230 


0244 


024F 


0258 


0261 


026A 


0273 


027C 


0285 


02BE 


0237 


0280 


0249 


0282 


0288 


02C4 


02CD 


0206 


02DF 


02ЕВ 


02Fl 


02Ғ4 


0303 


030C 


0515 


031E 


0327 


00 00 00 00 00 00 
00 00 00 
3C 42 89 А5 85 А5 
89 42 3 
3C 7E 93 98 FB 98 
93 7E 3C 
60 FO F8 7C 7E 7C 
FB F0 50 
00 10 38 7C FE ?C 
38 10 00 
10 58 38 DO EE 20 
38 38 10 
00 00 30 72 FE 72 
30 00 00 
00 00 30 7B 7B 7B 
30 00 00 
FF FF CF B7 87 B7 
ГЕ FF FF 
00 18 24 42 42 42 
24 18 00 
FF Е? 08 BD BD BD 
DB E? FF 
00 0С 12 12 12 B2 
CC EO 00 
00 00 64 94 9F 94 
64 00 00 
00 04 05 FE де AD 
89 EO 00 
05 04 FE А0 А0 АО 
AC AC FE 
34 10 38 28 EE 28 
3B 10 54 
00 FE 7C 7С 38 38 
10 10 00 


.00 10 10 38 38 7C 


1С FE 00 
00 00 28 4C FE aC 
28 00 00 
00 F2 F2 00 00 00 
F2 F2 00 
80 90 90 FE BO BO 
FE B0 80 
01 SD 00 00 00 00 
00 00 00 
00 3C 3C 3C 3C 3C 
3C 3С 00 
00 01 29 &D FF &D 
29 01 00 
00 00 20 50 FE 80 
20 00 00 
00 00 08 0С FE OC 
08 00 00 
00 10 10 10 10 7C 
3B 10 00 
00 10 3H 7C 10 10 
10 10 00 
00 00 58 08 08 08 
08 00 00 
10 38 7C 10 10 10 
725810 
00 04 0C IC 36 IC 
0C 04 00 
00 20 30 38 3C 38 
30 20 00 
00 05 04 12 22 12 
04 05 00 
01 5C 00 00 00 00 
00 00 00 
02 7D 00 00 00 00 


„RADIX 15 


BITVAL 08 


DB 


DB 


08 


Dk 


DB 


08 


08 


08 


08 


08 


08 


DB 


DB 


DB 


рв 


98 


08 


08 


08 


08 


08 


Da 


DB 


98 


08 


08 


DB 


DB 


DB 


DB 


DB 


08 


08 


; All values are in hexadecimal 

000,000,000,000,000,000,000,000,000 
03,047, 089, 045, 085, 045, 089, 042, 030 
03C, 07E, 093, 98H, OFBH, 9BH, 93, 07 E, 03C 
Q80,0F0,0FB,O7C,07E,07C,OF B,9F 0,60 
00у, 110,038, 07C, CFE, 7C, 038, 010, 000 
010,038, 038, 000, 0EE,0D0, 038, 058, 010 
000,000, 030,072, OFE, 072, 030, 000, 000 
000,000,030,078, 079, 078, 030, (100, 000 
OFF, OFF, OCF, 087,087, 087, OCF, OFF, OFF 


(100, 019,024, 042,042,042,024 018,000 


OFF, 0E7, DEH, OBDH,0BDH,OBDH,ODBH, OE 7, 0FF ; 


000, 00C, 012, 022, 012, 082,0CC,0£0,000 
000,000, 064,094,09F,094,064, 000, 000 
000,006,006,0FE, 040,080,040,0Е0,000 
006,006,0FE,0A0,0A0, 040, OAC, GAC,OFC 
054,010,038,028,0ЕЕ,028,058,010,054 
000,0FE,07C,07C,038,038, 010,010,000 
000,010, 010,038,038,07C,07C,0FE, 000 
000,000, 028,06C,0FE,04C,028, 000,000 
000, OF 2, 0F 2,000,000, 000,0F 2,0F 2,000 
060,090,090, OFE, 080,080,0F E,080,080 
001 , 5DH,000,000,000,000,000,000,000 
000,03£, 03C,03C,03C,03C,03C, 03C,000 
000,001, 029,DH, OFF, 6DH,029, 001, 000 
000,000,020,060,0FE,060,020,000,000 
000,000,008,00C,0FE,00C, 008,000,000 
000,010, 010,010,010,07C,038,010, 000 
000,010,038, 07C,010,010,010,010,000 
000,000, 038,002,008,008, 008,000,000 
010, 038,07C, 010,010, 010,07C,03B,010 
000,004,00C,01C,03C,01C,000,004, 000 
000,020, 030,038,03C, 038,030,020,000 
000,008, OAH, 012,022, 012, 0AH,006, 000 
001, 05C, 000, 000,000, 000,000,000,000 


002, 7DH, 000,000,000, 000,000,000, 000 


Listing 5 continued on page 372 


Н 
$ 


0 {Decimal ASCII} 


" 
ы 


Киа 


9 


— 


0 


1 


a 


21 $ FRANCE ~ 52 


128 $ FRANCE - 5С 


129 $ GERMANY - 7D 


e ts RA AR AR 


"e uli 


a ee! 


The Micromint MPX-16 Microcomputer System. | As featured on the cover of "BYTE" magazine, November 1982. 
Also featured in Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 


These are all the tools you'll need 


to build the world's most powerful 
single board microcomputer. 


Тһе Micromint MPX:16. Put one together tonight. 


Once assembled, the most useful too! will be your own | To get the MPX-16 up and running only requires опе disk 
imagination. The possibilities are limitless. Micromint will = 1| те, power supply and serial terminal. 

help you tailor the MPX-16 system to your particular needs || * MPX-16 single board computer assembled, tested 

and budget. Purchase the MPX-16 as a bare pc board, as - and burned in with 64K bytes of RAM, CP/M-86 

a semi-kit with all the IC sockets, 1/0 connectors and ~ or MS-DOS operating ѕуѕіет * .................. $1,895.00 
discreet components wave soldered to the pc board, | © * MPX-16 with 256K bytes of ВАМ. ................. $2,135. 
Or aS an assembled and tested unit. | 4» МРХ-16 Semi-Kit (wave soldered pc board) less IC's ..... $595.00 
• Complete kit of IC's burned in and tested with 64K 


e Directly boots CP/M-86 or MS-DOS^ _ bytes ОЇВАМ..................................... $595.00 
• Runs all CP/M-86 or MS-DOS * applications * With256K bytes ойВАМ............................. $800.00 

programs. “ MPX-16 Unpopulated (bare) pc board, silk screened 
and solder masked ............................ $300.00 


On board features. 

• IBM PC bus compatible with 9 expansion slots. 

“ Intel 8088 16-bit microprocessor. 

* Optional Intel 8087 math coprocessor. 

* 256K bytes on board memory. 

• Up to one megabyte of system memory. 

e Up to 64K bytes of system ROM/EPROM. 

* Two RS-232C serial 1/0 ports. 

• Three parallel 1/0 ports. 

e Floppy disk controller for 51/4" or 8” single ог 
double density disk drives. 

• Four independent DMA channels. 

* Sixteen levels of vectored interrupts. 


* Available Soon. 
MPX-16 ` 


Circle 275 on Inquiry card. 
Micromint 
The System with the Winning Combination. | ) 
ІВМ PC is a trademark of international Business Machines. Inc.. CPiM-86 is a trademark of а) Research. Inc.. 


• CP/M-86 Operating System on 51/4" or 8" diskette. . $200.00 
e MPX-16 Switching Power Supply including 
power <ирріуһагпев5,................... $300.00 
* MPX-16 Technical Reference and User's Manual $50.00 
Call for current pricing on serial terminals, floppy disk 
drives, metal enclosures, hard disk systems, etc. 


To Order: Cal! Toll Free | MICROMINT INC. 
1-800-645-3479 561 Willow Avenue 
In N.Y. 1-516-374-6793 | Cedarhurst, NY 11516 


Le Р 


MS-DDS is a trademark of Microsoft Corp. 
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550 
551 

532 
855 
554 
855 
556 
$57 
558 
559 
550 
681 
562 
$53 
664 
5 
55 
b67 
588 
59 
870 
871 


0550 


0339 


0342 


0348 


0354 


035) 


0355 


036F 


0378 


0381 


0584 


0595 


059С 


0385 


OSAE 


0387 


0500 


0509 


0502 


0308 


O3E4 


Q3ED 


O3F4 


05ҒҒ 


0408 


0411 


0418 


0425 


042C 


0435 


03 


0447 


0450 


0459 


0442 


0488 


00 00 00 
01 7B 00 00 00 00 
00 00 00 
05 70 00 00 00 00 
00 00 00 
02 78 00 00 00 00 
00 00 00 
0] 40 00 00 00 00 
00 00 00 
02 «7 55 FS BS BS 
FE 4F 01 
00 7] 89 89 ВЕ 88 
88 50 00 
00 OE SF 05 95 95 
05 50 0C 
00 IC BE AA 2A 2A 
AA BA 18 
01 7D 00 00 00 00 
00 00 00 
00 А2 А2 SE IE 92 
82 00 00 
00 52 D2 9E 8E C2 
42 00 00 
00 12 92 DE 4E 02 
02 00 00 
02 5B 00 00 00 00 
00 00 00 
05 47 4Е M B2 ВА 
4E 47 05 
05 40 00 00 00 00 
00 00 00 
04 7B 00 00 00 00 
00 00 00 
04 5B 00 00 00 00 
00 00 00 
00 OE SF 01 91 91 
{1 SF 0E 
02 7C 00 00 00 00 
00 00 00 
00 ӨСІР 91 D1 51 
il 1F OE 
00 SE DF ВІ 81 С: 
9E IF 0t 
01 7C 00 00 00 00 
90 00 00 
20 80 99 OF 0% OC 
98 BO 20 
02 5C 00 00 00 90 
90 00 00 
02 5D 00 00 00 00 
00 00 00 
18 3C 55 42 FF FF 
4266 24 
05 23 00 00 00 00 
99 00 00 
00 00 94 54 SF 54 
94 00 00 
07 23 00 00 00 00 
00 00 00 
00 04 12 2 76 90 
30 40 00 
04 OE 2А БА EA AA 
3C 1E 02 
00 12 12 5E CE 82 
02 00 00 
00 OF IF 11 $1 01 
91 1f 0E 
00 ЈЕ IF 41 CI 8l 
IE 1F 01 
07 7C 00 00 00 00 
00 00 00 
07 56 00 00 00 00 
00 00 00 


001, 75H, 000, 000,000, 000, 000, 000, 000 
005, 7DH, 000, 000, 000,000, 000,000, 000 
002, 7BH, 000,000, 000, 096, 000, 000, 000 
001,040,000,000,000,000,000, 000,000 
002,007, 055, 0Е5, OBS, 085, OFE, (4F, 901 
000, 071, 089, 099, 08F , 988, 088, 050, 000 
000,00,05Ғ,005,095,095,005, 509,00: 
000, OIC, OBE, 04,028, 92А,ОЙА, UDA, 018 
001, 7DH, 090, 000, 000, 000, 000, 000,000 
000,042,042,03E, 01E, 082, 082, (100, 000 
000, 052,002, 09E, 08E,0C2,042, 000, 000 
000,012, 032, ODE, (4E, 002,002, (190,040 
002, 53H, 000,000, 000, 000,000, 000,000 
003,047,04E,08A,0B2,0&A, (4E,047, 005 
005, 040,000,000,00€, 600,000, 000,000 
004, 7BH,000,000,000,000,900, 000, 00} 
004, SBH, (6:0, 600, 000,000, 000,000, 000 
000,006, 05F, 0D 1,091,091, 001, 05F , GE 
002, 07C, Wd, 000, 006, 000, 000, 090, (0 
бой, 0QE, CF, 291, 001, $51,012, 01Ғ,00Е 
000, 05E, ODF, 981, 084 , 6 CL, 05€ , OF 001 
001,976, 000, 00, 000,000, 00 , 009, 000 
020, 080, 039, 00F , 005, COC, (99, 680, 620 
002, 055, (00, 000,000, 060, 000, (Хи), (кю 
902, SDH, 000,000, 000, 000, 000, 000, 00 
018,930, 080,042, 0FF OFF 042, 060,024 
093, 023, 000,000, бой, 000, 600, (кю, 800 
(100, 000, (134, 054, 035,054, 094,000, А0 


(07,022,000, Dit, GOB, 260, 990, 2090, (o 


000, 004, 012,012, 07€, 090,090, 040, 000 
004, (OE, 02А, ОБА, OEA, OAA, 03C, 01E, 002 
000,012,012, 05E, OCE, 082,002, 000,000 
000,00E, 01F, 011, 051,001,091, O1F ,00£ 
000, 01Е, 01F, 041, 0C1, 081, 01E, OFF, 001 
007, 07C, 000, 000, 000, 000, 000, 000, 000 


007,05C,000,000,000, 000,000,000,000 


=e 


=a 


- 


130 1 FRANCE - 76 
131 1 SWEDEN. - 70 
132 $ GERMAN! ~ 7B 
133 $ FRANCE - 40 
134 


155 


159 1 FRANCE - 70 


140 


41 


142 $ GERMANY - 58 


143 
144 1 SWEDEN - 40 
145 t DENMARK - 78 


146 $ DENMARK, - 58 


148 1 GERMANY ~ 76 


15$ $ FRANCE 


[] 
~i 
сз 


193 # GERMANY - 5C 


154 $ GERMANY - 5) 


156 t ENGLAND - 25 


„= 
A 
= 

- 


SPAIN - M 


164 è SPAIN - 7C 


165 t SPAIN ~ SC 


ni 
793 
794 


00 12 BA AA AA AA 
72 7A 0А 
00 72 FA ВА GA 8A 
9А FA 72 
07 50 00 00 00 00 
00 00 00 
00 00 38 20 20 20 
20 00 00 
00 00 20 20 20 20 
38 00 00 
00 42 F4 08 10 27 
53 15 09 
00 42 F4 08 12 24 
4A IF 02 
07 58 00 00 00 00 
00 00 00 
10 38 &C 44 10 38 
AC 44 00 
00 44 AC 38 10 44 
5C 5B 10 
0055 008500 55 
00 AA 00 
55 AA 55 AA 55 АЙ 
33 AA 53 
FF АА FF 55 FF Ай 
FF 55 FF 
00 00 00 00 FF 00 
00 00 00 
08 08 08 08 FF 00 
00 00 00 
28 28 28 28 FF 00 
00 00 00 
08 08 08 FF 00 00 
FF 00 00 
08 08 08 0Ғ 08 08 
OF 00 00 
28 28 28 28 3F 00 
00 00 00 
28 28 28 EF 00 00 
FF 00 00 
00 00 00 FF 00 00 
FF 00 00 
28 28 28 2F 20 20 
ЗЕ 00 00 
28 28 28 EB 08 OB 
F8 00 00 
08 08 08 FB 08 08 
F8 00 00 
28 28 28 28 FB 00 
00 00 00 
08 08 08 08 OF 00 
00 00 00 
00 00 00-00 FA 08 
08 08 08 
08 08 08 08 F8 08 
08 08 08 
08 08 08 08 ОҒ 08 
98 08 08 
00 00 00 00 ҒҒ 08 
08 08 08 
08 08 08 08 08 08 
08 08 08 
08 08 08 08 ҒҒ 08 
08 08 08 
00 00 00 00 ҒҒ 28 
28 28 28 
00 00 00 FF 00 00 
FF 08 08 
00 00 00 FB 08 08 
t8 28 28 
00 00 00 3F 20 20 
ТЕ 28 28 


Dg 


000, 012, GBA, OAA, OAA, ОАА, 072, 07А, 00A 
000, 072, OFA, 08A, OBA, OBA, 08A, OFA, 072 
007, SDH, 000, 000,000,000, 000, 000,000 
000,000,038,020,020,020, 020,000, 000 
000, 000, 020, 020, 020,020, 038, 000,000 
000,042, OF 4,008, 010, 029,053,015,009 
000, 042, OF 4, 008, 012,025, 04A, O1F, 002 
007, 58H, 000, 000,000,000,000, 000, 000 
010,038, 060,044,010, 038, 06C, 044,000 
000,044, 06C, 038, 010,044, 060, 038,010 
000,055,000,0AA,000,055,000,0AA, 000 
055, 0АА, 055,0AA, 055, 0AA, 055, 0AA,055 
OFF, OAA,OFF, 055,0FF,0AA,OFF, 055, OFF 
000,000,000,000,0FF,000, 000,000, 000 
008,008,008,008,0FF ,000,000,000,000 
028,028,028,028,0ҒҒ,000,000,000,000 
008,008,008,0FF, 000,000,0FF,000,000 
00B,008,008, 00F, 008,008, 00F 000,000 
028,028,028, 028, 03F,000,000,000,000 

028,028,028, 0EF 000, 000,0FF,000, 000 

000,000,000, 0FF,000,000,0FF,000, 000 

028,028,028,02F, 020,020,03F,000, 000 

028,028, 028,0£8,008, 008,0F 8,000,000 
008,008,008,0F 8, 008,008,0F 8,000, 000 
028,028, 028,028, 0F8,000,000,000, 000 
008,008,008,008,00F 00, 000,000,000 
000, 000, 000, 000, 0F8,008,008, 008,008 
008, 008, 008, 008, 0FB,008,008,008,008 
008, 008, 008, 008,00F ,008,008,008,008 
000,000,000,000,0FF, 008,008,008,008 
008,008,008,008,008,008,008,008, 008 
008,008,008, 008,0FF,008,008,008,008 
000,000,000,000,0FF,028,028,028,028 
000,000,000,0FF,000, 000, 0FF ,008,008 
000,000,000,0F8,008,008,0£8,028,028 


000,000, 000,03F, 020,020,02F 028,028 
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$ 165 


3 158 


3 182 


-— 
— 
"a 
со 


; 199 
; 200 


; 201 


t SPAIN 


t SPAIN 


- 9D 


- 3B 


The ZERO is designed to bring high performance LOCAL 
AREA NETWORKING to users at budget prices. 

The ZERO and ZERO-NET are unique. Any ZERO station 
can be a Network Master or Network Remote, permitting, for 
the first time, a low cost non stop network. 

The ZERO-NET features a High Level Data Link Controller 
(message synchronous) at 400K bps carried over a simple twisted 
pair cable. To achieve maximum speed and reliability we use col- 
lision detection/avoidance circuitry and automatic CRC error 
detection/retransmission. 

Each ZERO computer in the net can have Floppy Disk and/or 
Winchester Drives. The ZERO itself is a Z80 based Micro- 
computer with 64K Ram, 2K to 16K of EPROM, 2 Serial ports, 
2 parallel ports, floppy disk controller, 280СТС counter-timer 
and Z80DMA direct memory access. 

The ZERO hardware design was optimized for TURBODOS*, 
(CP/M**, MP/M** compatible) including such enhancements 
as console type-ahead (buffering), 1.416 Mbytes per 8 inch 
double-sided floppy, multi-processing (background processing) 
such as print spooling, etc. 


KEY PARAMETERS 


* Local Area Networks up to 256 nodes per NET, with 


any mix of Master and Remote stations. Each station may 
support up to 16 logical drives, local or remote. 

* Local Area Networks may be linked through gateways. 

е Per Node — 0 to 2 floppies and 0 to 4 hard disks with appro- 
priate Driver Modules. 

* Per Node — parallel and/or serial printer. 

* Each user can control print routing and/or spooling. 

* Each node may reference a file system and/or printer on any 
other node. 

* Each node may have an Autostart Log-on with security access 
protection. 

* Each node may have a FIFO type Electronic Mailbox. 


*TURBODOS is a trademark of Software 2000, Inc. 
**CP/M and MP/M are trademarks of Digital Research, Inc. 


* Each node may operate with 
MP/M compatible file/ record 


к I. 
ere | тс Аы" 

- “ы =“ e 
ex 5» f 

as 


* г. 


interlocks, or with special 
TURBODOS relaxation rules. 
• Maximumrecommended buss 
length of 4,000 L.Ft. 

eFull CP/M and MP/M com- 
patibility. | 
* The TURBODOS operating 
system can support up to one GIGA Byte (1,000 Mega Bytes 
per logical drive. 


The ZERO-NET product family — the ZERO, the ZERO/FD, 
the Z-DRIVE and the ZNT terminal — all the components 
required to configure an entire system are available for immedi- 
ate delivery. The ZERO provides a microcomputer network that 
OUTPERFORMS many multi-user minicomputer systems at 
substantially lower cost. While the competition is still studying 
it, ALSPA has done it! 


Alspa Computer, lnc. 


300 Harvey West Boulevard, Santa Cruz, CA 95060 
(408) 429-6000 Telex 176279 


Circle 17 on inquiry card. 
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795 
7% 
797 
798 
199 
800 
801 


0588 


05С1 


05СА 


0503 


050C 


05Е5 


05ЕЕ 


05Ғ7 


0800 


0809 


0812 


0618 


0524 


0620 


0858 


083Е 


0548 


0551 


0654 


0553 


046C 


0875 


067E 


0887 


0890 


0899 


0842 


0588 


0584 


0890 


055 


05ГЕ 


06D8 


06Е1 


ObEA 


05F5 


OFC 


28 28 28 ЕВ 08 08 
EB 28 28 
28 28 28 2F 20 20 
2F 28 28 
00 00 00 FF 00 00 
EF 28 28 
28 28 28 28 28 28 
28 28 28 
28 28 28 EF 00 00 
EF 28 28 
28 28 28 28 ES 28 
28 28 28 
08 08 08 ЕВ 08 08 
ға 0B 08 
28 28 28 28 2F 28 
28 28 28 
08 08 08 OF 08 08 
OF 08 08 
00 00 00 ЕВ 08 08 
ЕВ 08 08 
00 00 00 00 F8 28 
28 28 28 
00 00 00 00 3F 28 
28 28 28 
00 00 00 OF 08 08 
OF 08 08 
08 08 08 FF 08 08 
FF 08 08 
28 28 28 28 FF 28 
28 28 28 
08 08 08 08 FB 00 
00 00 00 
00 00 00 00 OF 08 
08 08 08 
FF FF FF FF FF FF 
FF FF FF 
OF OF OF OF OF OF 
OF OF OF 
FF FF FF FF FF 00 
00 00 00 
00 00 00 00 00 FF 
FF FF FF 
FO FO FO FO FO FO 
FO FO FO 
00 3C 42 42 42 3C 
24 42 00 
02 7E 00 00 00 00 
00 00 00 
00 7E 40 40 40 40 
40 70 00 
00 40 7E 40 40 40 
TE 40 00 
82 Cà M 92 82 82 
82 Cà 00 
00 3C 42 42 42 7C 
40 40 40 
00 01 7E 04 04 04 
04 78 00 
00 20 40 40 3E 20 
40 40 00 
00 99 AS AS E7 AS 
аз 99 00 
00 38 54 92 92 92 
54 38 00 
02 3A 4& 80 80 80 
4b 3A 02 
00 00 4C 82 92 92 
BC 00 00 
38 4 44 44 38 44 
44 44 38 
00 3A 44 4C 54 ы 
44 BB 00 
00 00 38 54 92 B2 
00 00 00 


D8 


DB 


DB 


08 


08 


DB 


08 


08 


08 


GB 


D8 


08 


08 


08 


DB 


0B 


08 


DB 


08 


08 


DB 


D8 


08 


DB 


DB 


DB 


DB 


DB 


DB 


08 


08 


08 


DB 


028,028,028, 0E8,008, 008,0E8, 028,028 
028, 028, 028, 02F ,020, 020, 02F, 028, 028 
000,000,000,0FF,000,000, 0EF ,028, 028 
028,028,028,028,028, 028, 028,028, 028 
028,028, 028, OF, 000,000, 0EF , 028, 028 
028,028,028, 028, 0E8, 028, 028, 028, 028 
008,008, 008, 0F8,008, 008, 0FB,008,008 
028,028, 028,028, 02F, 028,028,028, 028 
008,008,008,00F,008,008, 00F 008,008 
000,000, 000,0F8,008,008,0F8,008, 008 
000,000,000,000,0FB,028,028,028,028 
000,000,000,000,03F,028,028, 028,028 
000,000,000,00F,008,008,00F, 008, 008 
008,008,008,0FF,008, 008, OFF, 008,008 
028, 028,028, 028, OFF, 028, 028,028, 028 
008,008,008,008,0F B,000,000,000,000 
000,000,000,000,00Е, 008,008,008, 008 
OFF,OFF,OFF,OFF,OFF, OFF , OFF, OFF, OFF 
00Ғ,00Ғ,00Ғ,00Ғ,00Ғ,00Ғ,00Ғ,00Ғ,00Ғ 
ОҒҒ,0ҒҒ,0ҒҒ,0ҒҒ,0ҒҒ,000,000,000,000 
000,000, 000,000,000, OFF, OFF, OFF, OFF 
0F0,0F0,0F0,0F0,0F0,0F0,0F0, OFO,0FO 
000, 03C, 042, 042,042, 03C, 024,042, 000 
002,07E, 000,000,000,000,000,000,000 
000,07E,040, 040,040,040,040, 070,000 
000,040,07E,040,040,040, 07E,040,000 
082,006,0AA,092,082, 082, 082,0C5, 000 
000,03C,042,042,042, 07C, 040,040, 040 
000, 001, 07E,004,004, 004,004, 078, 000 
000,020,040,040,03E,020,040, 040,000 
000,099,045,045,0E7, 045,045,099, 000 
000,038, 054,092, 092,092,054,038, 000 
002,03A,044,080,080,080,044,03A, 002 
000,000,04C, 082,092, 092, 08C, 000,000 
038,044,044, 044,038,044,044,044, 038 
000, 03A, 044,04C,054,054,044, 088,000 


000,000,039,054, 092,082, 000, 000,000 


me 


222 


223 


224 


225 $ GERMANY - 7E 


226 


0705 


070E 


0717 


0720 


0729 


0732 


0738 


0744 


074) 


0755 


075Ғ 


0758 


0771 


0778 


0783 


078C 


0795 


0008 


079E 
079Е 
0788 
0781 
0782 
0783 
6784 
07АЈ 
0788 
0747 
O7AB 
6749 
0784 
0788 
07АС 
0788 
O7AE 
ОТАР 
0780 
0781 
0782 


0793 


00 ТЕ 20 40 40 40 
20 1Е 00 
00 54 54 54 54 54 
94 54 00 
00 22 22 22 FA 22 
22 22 00 
00 02 BA BA 52 52 
22 22 00 
00 22 22 52 52 BA 
BA 02 00 
00 00 00 00 7F 80 
80 &0 00 
00 06 01 01 FE 00 
00 00 00 
00 0 10 10 54 10 
10 10 00 
00 24 48 48 24 12 
12 24 00 
00 00 30 4B 4B 4B 
30 00 00 
00 00 30 78 78 78 
30 00 00 
00 00 00 10 58 10 
00 00 00 
10 10 10 08 04 7E 
40 40 40 
80 70 80 80 78 00 
00 00 00 
44 BC 94 44 00 00 
00 00 00 
00 00 7C 7C 7C 7C 
TC 00 00 
00 00 00 00 00 00 
00 00 00 


DB 


DB 


DB 


08 


DB 


DB 


DB 


DB 


DB 


08 


DB 


08 


DB 


DB 


DB 


DB 


DB 


000, 01,020, 040,040, 040, 020, 01E, 000 
000, 054, 054,054, 054, 054,054, 054,000 
000,022,022,022,0F,022,022,022,000 
000,002,08A,08A,052,052,022,022, 000 
000, 022,022,052,052, 0BA,0BA,002,000 
000,00, 000, 000, 07F, 080, 080, 060, 000 
000,006,001,001,0FE,000, 000, 000, 000 
000,010,010,010,054, 010,010,010, 000 
000, 024,048,048,024,012,012,024,000 
000, 000, (30,048,048, 048,020, 000,000 
000,000, 030,078, 078, 078,030, 000, 000 
000,000, 000, 010,038,010,000, 200,000 
010,010,010,008,004,07£,040,040,040 
080,070, 080,080,078,000,000, 000, 000 
044,08,094,084, 000, 000,000,000,000 
090,000,07C,07C,07C,07C, 07C, 000,000 


000,000,000,000,000,000,000, 000,000 


)51315151111111511111111153 11151 


Н 

; Set up bits to distinguish between погва] graphics characters 
$ and those which can use the МХ100 International character sets 
i 
j 


шиини 


„RADIX 10 


BITTYP DB 


LASTONE: 


All code after this labe! is freed to DOS use after 


j Back to decimal notation 


ШИЕ; Ascii 0 ta 7 
ШІ; 8-15 
111110118. 18-2 
ПИ ; 24 - 31 
100000018 ; 127 - 134 
111011108. ; 135 - 142 
100010118 ; 145 - 150 
010010108 ; 151 - 158 
1110110018 ; 159 - 155 
101111018 $ 187 - 174 
ШІНШІ ; 175 - 182 
ІШІНЕ ; 183 - 190 
ШИЕ ; 191 - 198 
ИПИНЕ; 199 - 208 
шинин; 207 - 214 
ИНН ; 215 - 222 
0111118 ; 223 - 230 
ПНВ ; 231 ~ 238 


иа ; 239 ~ 246 
1114111118. ; 247 - 254 
10000000B ; 


Initialization of the ргодгаа, 
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239 


Quick, name one software product 
that can pay for itself 
in five minutes? 


It's true. Fox & Geller offers dBASE ІІ users a product 
| that's so dynamic and easy to use, it can pay for itself in 
: . |+’ Just five minutes. That's because this product is а powerful 
(Hint: It 5 from Fox & Geller| program generator, which writes concise programs to set 
теле. | up and maintain any type of database. 

That means you can run a database as is or customize 
them—all with no programming experience what- 
soeverl All you have to do is draw your data entry form 
on the screen and you're in business. In business to add, 
edit, or delete. In business to print records, mailing labels, 

i or forms up to 96 lines by 132 columns. in business to 
transfer data to WordStar™ and MailMerge™ do three 
kinds of data validation, generate customized menus, and 
more. In short, this Fox & Geller product dramatically 
expands your dBASE Il capabilities. 
Now, stop and consider how such capabilities can save 
you hours of work and frustration, while makin 
more useful. And it's so easy to use, you don't need an 
expensive programming consultant. Compare that with 
this product's low price of 5 295.00, and you could find 
«yourself saving an equal sum the.very first time you use it! 
3 Use what? Fox & Geller's QUICKCODE" that's what. 
Software that's practical, reliable, and reasonably priced. 
М Software that's created b y Jeff Fox and Jacob Geller, 
OtherFox & Geller software include: 
dUTIL™ that combines your dBASE Il command files 
oy MA ы [Г packages if you are doing any programming in dBASE ІІ” 
(October, 1982). 
How easy? Just press one key and you've got a pie chart, 
a bar graph, or a line graph complete with shadings and 
Use the Reader Service Card to receive full specifications 
for all of these Fox & Geller products. Or contact: 


У Ask for it бу name at your local computer dealer. And 
while you're there, see our full line of quality software. 
i AS 
individuals who stand behind every product 

3 N that bears their names. 

| automatically to produce a faster running time. Lifelines 

Called dUTIL and QUICK CODE "two very useful 

dGRAPH" is a brand new package that lets you easily 
produce various types of graphs from your database. 
overlays if desired. Runs on many popular printers and is 
available for non-dBASE Ii users, too! 


Fox & Geller Inc. 


PO. Box 1053 
Teaneck, NJ 07666 
(201) 837-0142 


dBASE II is a trademark of Ashton-Tate. WordStar and MailMerge Circle 183 on inquiry card. 
are registered trademarks of Micropro International. 


QUICKCODE. dUTIL, and dGR АРН are trademarks of Fox & Geller. 
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IE 

BF 0000 
57 

50 

BO 27 

88 45 01 


BB 0000 

BE DB 

BB 095С 

C4 SF 

BB ----R 
BE DB 

89 SE 0004 R 
BC CO 

83 0005 R 
BB ---- R 
BE C0 

BF 001B R 
BB 0000 

BE DB 

BB 005C 

89 SF 

8t C7 

89 7Ғ 02 
BA 0783 R 
81 C2 0100 
C3 


943 

944 

945 

946 

947 

949 

949 

350 

951 

952 

955 

954 0785 
955 

956 07B3 58 
957 

958 

959 

960 

951 

962 

963 

964 

965 

966 

967 

968 0784 
969 0785 
970 0788 
971 0769 
972 0788 
975 0780 
974 

975 07BF 
976 07C2 
977 070% 
978 0767 
979 0729 
980 07СС 
98! 07СЕ 
982 0702 
993 0704 
994 0707 
385 07DA 
385 070C 
987 070Е 
998 07Е2 
989 07Е4 
990 07Е7 
991 07Е9 
992 07Е8 
995 07ЕЕ 
994 07F1 
995 07Ғ5 
99% 

997 

998 

999 07F6 
1000 07Ғ% 
1001 


Structures and 


PRINTERS , , 
SYS.MODE . . 
GRAF CNT. , 
FULL INSTR . 


GRAF PRINTER . 


INTLSET, . . 


records; 


наве 


ква .. “ ва 


“аляава 


. е. ж з 9 в 


oe 4 в ее 


Segaents and groups: 


иидииииинин 


Code ta load and 1mtialize the printing progran... 


safe tron overlaying during system operation. 


П 
i 
; sets up 005 to keep all code before 'LASTÜNE* label 
% 
i 
i 


111111121311113 SITES 


INIT CODE PROC NEAR 


POP AX ; Remove return address of CALL 


“та ws == =. ù =. Y e. Mh ow 


After this initialization routine 15 finished, we wish to return 
control to DOS and prevent 005 froa overlaying the PR256 code. 
This is done by replacing the INT 1720” cossand found at the front 
of the Progras Segaent Prefix control block with an INT X'27" 


“Ргодгал end but stay resident” conaand, The address to this instruction 


is placed on the front of the stack, behind the return address 

used by this subroutine, When the initialization 1s finished, this 
routine returns to its caller {the sain prograa? which executes a 
return to the PSP, resulting in the INT X‘27’ command execution. 


% 

PUSH DS + move segaent address to PSP onto stack 
HOV DI,O } Set return tg first location in PSP 
PUSH D] i 

PUSH AX ; Restore return address 

MOV AL,NEWINT ; Set up INT 1'27* in PSP 


МОУ {DI+I AL 


MOV А.О 

MOV 15,41 

MOV BX, INTADDR 

LES 01, DWORD PTR LBX] 
MOV AX,SEG DWORD ADDR 
МУ 05,41 

MOV DWORD 4008,0! 
МОУ ALES 

МОУ DWORD ADDR+?,AX 
HOV AX,SEG START UP 


set up address to INT 17H vector 


Load double word addr to BIOS print rtne 
Now set up addr to store BIOS addr 


store BIOS print routine address 


МОУ ES,AX don't forget to save segeent addr 
MOV DI OFFSET START UP 

МОУ AK,O 

йу 15,4) Now, address back to INT 17H vector 


MOV BX, INTADDR 
MOY {BX), 01 

MOV 01,5 

MOV 181+2),11 

MOV DI,OFFSET LASTONE 
ADD DX,0100H 

RET 


Save all code up to “LASTONE’ label 
troa overlaying Бу DOS 
Return to MAIN prograa 


"9. we UA ma "hà wp Uh» чэр VAS oW we 797 аза "A9 ше a маз ш» == 


INIT CODE ENDP - 
CODE ENDS 


END 


Width 


Shift 


(006 
0000 
090! 
9005 
0004 
0005 


# fields 
Width Mask Initial 


0005 


ni 22244 
STACK. ес 2-4 o 


Syabols: 


ARNDSBIT GRAF. 
AROUND 2... 
BITSCHAR . . . 
ВР... 
ПУ... 
CHKCHAR. . . . 
DOSBIT GRAF. . 
DOSESC NULL. . 
DOSESC SINGLE. 


DONE... 
DWORD ADOR . . 
ESC CHAR . . . 
INIT CODE. 2. 
INTADOR. . . . 
LASTONE. . . . 


LODPSSEND. . . 
NASKSBIT GRAF. 
MASKSESC С. . 
MASKSESC NULL. 
NASKSESC SINE. 
MASKSFST. BITS. 
MASKSMEM INTL. 
MASKSPREV ESL. 
MASKSSEC 8116. 
MORESTDSCOME . 
NESC 2 we 
NEWSINTSET . . 
НЕШІК... 
НОН ЕХТНО. . . 
КОЕМ MDDE. . . 
NOTSBITSMDDE . 
NOTSESC, ,.. 
NOTSESCC . . . 
NOTSESC Г... 
NOTSESC NULL . 
NOTSESC SINE , 
NOTSFST. . . . 


NDTSINT. . . , 
MDTSINIL . . . 
NOTSNUL. . . . 
її... 
NOTSSEC. . . „ 
NDTSSINGLE . . 
NOTSVALID. . . 
NU РЧ 
PCHAR, 2... 
РИ V vov aca 
POS uices 
PROSR. oe ae 
PROBYIE, . . . 
T MRNA 
PROBYTS. . . . 
PRBYTE ,... 
SENDCHAR . . . 
SETSBIT BRAF , 
ЧАТЫР... 
ыы 
TMPBYTE. ... 
TOSCHKCHAR .- . 


Warning Severe 
Errors Errors 
0 0 


біте 


07Ғ8 
0050 


Түре 


L NEAR 
L NEAR 
L NEAR 
L BYTE 
L BYTE 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L WORD 
Huaber 
К PROC 
#uaber 
L NEAR 
L NEAR 
Nuaber 
Huaber 
Nusber 
Nuaber 
Nuaber 
Nuaber 
Number 
Nuaber 
L NEAR 
L NEAR 
L HEAR 
Nuaber 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 


L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
L NEAR 
Huaber 
L NEAR 
L 0005 
L 0005 
F PROC 
Н PROC 
L 0005 
Н PROC 
Н PROC 
L NEAR 
L NEAR 
L NEAR 
L WEAR 
L BYTE 
L NEAR 


al ign 


PARA 
PARA 


Value 


00Е2 
Q1BF 
0131 
079E 
OIFS 
0425 
018) 
0104 
OOF? 
0165 
0004 
0018 
07B3 
005C 
0783 
O1EA 
OOFE 
OOBF 
OODF 
OOEF. 
OOFB 
OOF? 
007Ғ 
OOFD 
0057 
0918 
0165 
0027 
0188 
006C 
0059 
0112 
0110 
00СЕ 
0988 
0040 
0090 


00ЕВ 
0084 
00С5 
0109 
0081 
OOFC 
009F 
0000 
0030 
0009 
000F 
0000 
01D4 
0015 
01E4 
01СЕ 
00С8 
0000 
0018 
0043 
0008 
0059 


Combine class 


NORE 
STACK 


Attr 


COOE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
СЕ 
CODE 
CODE 


CODE 


CODE 
CODE 


CODE 
CDDE 
CODE 


CODE 
CDDE 
CODE 
CODE 
CODE 
CODE 
CODE 
CDDE 
CODE 


CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 


CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CDDE 
CODE 
CODE 
CODE 


Length 004$ 


Length =01СЕ 
Length -0010 


Length =00)! 
Length =0004 


SANYO PLUS 


The Sonyo мос ! Oo 


Репотп 


th Esc gay С eft ке delle . 


1 b 
ч 1 | . ; : 
Li Lr 


NS 


ui 


QN SANYO PLUS ж 


a 


ға 


ача 


А 52000 computer. with 52000 of softwore, for $1995. 


The Sonyo Plus consists of o Sonyo MDC-1000 computer with o built-in 12" high-res. 
green phospher 25x80 disploy. The detoched keyboord features 5 speciol function 
keys ond o 10-key pod. The Sonyo Plus comes complete with o porollel printer port. o 
serial communications port ond room for three odditionol cords. 


Plus you receive o second drive for о totol formorred disk capacity of 624K. 


Plus we now include over $2000 worth of software including CP/M" 2.2. Sanyo Dosic. 
WordStar 3.0 with training guide. Moilmerge. SpellStor ColcStor. InfoStor ond o gomes 
disk. 


Plus you get o 300 boud direct connect modem. with coble modem softwore ond o 1 
month subscription to The Source. We thoroughly integrate ond test each system, ond 
generore work copies of oll your softwore. 


If you con find o berter deo! - buy ir. 


Extended worronty ovoiloble. Five module business software pack: $99. 
Sanyo Minus: One drive system $1649. 10 MD. Drive system $3695. 


Е ZENITH NORTHSTAR | 


Our techs favorire systems. From the 


Now backed locolly by ТАМ. Built-in 
CRT.derochoblekeyboord dual floppys 
w/750K formoned copocity. 64K. CP/M 
ond more, ӛресісі: Telesolutions — 
Wordstor ТМ ond ColcSror TM w/sysrem 
5279. 


802 w/CP/M' $2669 
806 (20 Mb) $5149 
TS 1602G $3495 
TS 1602GH $5495 
816 (23 Mb) $6298 
800А% $1299 


TERMINALS 


Terminal 
Sale: 


ADDS Viewpoint ЗА» 5479 
Wyse 100 $699 
Televideo 950 $869 


Zenith ZT-1' 
Televideo 9 10 
Televideo 925 


lowesr priced 3-user systems with either 
2 or 6 MG. storage. то 40MG. B-user 16 
bit systems. 

Add terminols printers. ond sofrwore 
ond we con fully test ond configure your 
system ot low prices. Dock nationwide 
by Moore Sysrems Service 


Series 5-15D $2195 
Series 5-5D $3995 
8000-10 $5575 
8600-12 $9465 


Senes 5 8000 sysrems inciude МР/М 


А 
ға 


Introducing һе Zenith Z-100: Its rhe 
new 8/16 bit sysiem thots CP/M. M5- 
DOS. ond 5-100 compatible. 

Two builr-in 320K 5 1/4" drives, 128K 
RAM, oprionol color grophics with control 
of eight colors ond 144,000 dors. five 
54 00 exponsian slots. ond o full feoture 
keyboord: 

2-110-22 52089 
2-120-22 52165 
Sofrwore Special $395 
27-895, 90's coll 


Scottsdale Systems. 


617 N. Scottsdale Road. Suite D, Scottsdale, Arizona 85257 


= (602) 941-5856 — 


Coll 8-5 Mon.-Fri. 


Prices now include пее burn ond res! 
We worronry each unr for 90 days fram 
the doy you receive it (no: 90 doys from 
the doy we receive ir), Coll for prices оп 
compatible software ond hardware. 
Advonroge 

64K Quod $2769 
Horizon 64K Quod $2695 
Advontage 

w/5 Mb. $3795 


PRINTERS 


PRINTERS 


Gemini 10 $369 
Gemini 15 $469 
NEC8023A $465 
Okidoto 82A $409 
Okidoro ӨЗА $5649 
Okidoro 84 $995 
Tolly 1601 w/troct $739 
IDS microprism $509 
Epson call 


HIGH SPEED 


SERVICE/ORDERING 


INTEGRATION; Prices listed ore fornew equipment in ѓостогу sealed boxes with monufocturer's 
worronry. We will preresr your equipment, integrote your system. configure your softwore. pravide 
speciol cobles. etc.. for on odditionol chorge. Coll for prices. 


Zenith Z-19 
Adds Viewpoint 
Soroc IQ 130 
Adds Viewpoint 60 
Hozeltine Espirit 
Hozeltine Espirit |! 

| Hozeltine Espirit Ш 

with built-in modem 


Prism 80 “Looded” $1369 
Prism 132 “Looded” $1464 
Anodex 9501A $1369 


ORDERING: MAIL ORDER ONLY. Prices listed ore for cosh. No C.0.D.'s. We sell on o пе! 20 A КЫЙ D5- 180 51 a 


bosis to Гопипе 500 camponies ond Universities Charge cards odd 2% Prices subjea ta chonge. 

product subject fo avoilobility. AZ residents add 5%. Pe s onal checks take 3 weeks to deor. 020% LETTER QUALITY 

resrocking fee for returned merchandise. Shipping extra - products ore F.O.D. point of shipment. CP/M f 

ond MP/M ore registered rrodemorks of Digitol Reseorch. Diablo 620 $919 
| NEC 3510 $1495 

NEC 7710 


SOFTWARE: Wwe sell oll populor CP/M" progroms ot discount. Softwore sold only with systems nor 
worrontied for suitobility. 


17 0 DEVICES | 


Houston Instruments: Hoyes: 

Hi-Pads 300 5mortmoderm 
DMP-29 300/ 1200 
ОмР-40 $rormodem 


DAISY WRITER 2000 


The best prce/thrupur «v fetter quolty 
pemiers. 486 boite 8 prorocals qusphiei 
mode 4iwprfoces vd. Sub ond Supencnp 
Propemenal ўрост end much more 
Ute: sd. nbbons 


$7014 


“THE COMPUTERLINE” . 
IN COLORADO 


IBM Personal Computer Products 


QUADRAM CORPORATION | Шы зы у КЕ THE ULTIMATE ІВМ? 


QUAOBOARO 


The timate memory board lor te Double Sided/Double Density | PERIPHERALS 


e fully expandable from 64 to 256K 320K BYTES STORAGE 


e parallel port | Five Function 

MICRO TM—100—2 . 
Араны тына ла Сү 1 ТТІ" | NOW ONLY Memory/Serial/Parallel/Clock/Joystick 
e RAM disk drive (4 to 32 pages of text) | 
A Уят ұлыт | ТМ 
Virgi M ee ah $ 259 Monte Carlo" сага 
e Peripheral buffer SCALL * 64K to 1 Megabyte of Memo 
: Multi-User Printer Copirpller | Call for TM-100-4 е ONE ІВМ Compatible Centronics Parallel Port - 
E Мар E и ert | е ONE ІВМ Compatible Asynchronous Communications 
ы ant eda ard RGB e Clock/Calendar (Battery Backed) with Alarm Features 
"e ы алы MEL " e 690 Dots Horizontal  Пиа!-Роп Joystick Interface 
DAVONG Color Monitor • 16 colors * Future Upgrade Option: Direct Connect Plug-On Mode 

| e Non-giare screen | 

Systems, Inc. SPECIAL! e Sharp looking—rmatches IBM And the Sensational SCALL 
Description: Princeton Graphic Systems on a chip 


The Davong Systems Memory Card is a convenient RAM memory expansion 
card for use in the ІВМ Personal Computer. 

The Memory Card may be placed in any free system slot. It is completely 
compatible with all IBM Personal Computer software and hardware, and runs 
al the same speed as IBM ИРЕЕТ products 


І-С-МАСІС"" 


GRAPHIC MED/HI RES. SCREEN DUMP 


— — 64K AM $225 =, 192K RAM $499 Жез, ІВМ SOFTWARE, b PRINT SPOOLING UP TO 64K 
| TAX MANAGER GALACTIC ATTACK TERMINAL EMULATION 


я | 256K VISICALC "чу ZORK | s SCALL 
Hard Disk System for the VISTREND VISIPLOT ZORKI - ; 
IBM® Personal Computer EASYEFFECTIVE CALL FOR NEW GAMES PGS—Pri | 
А —Princeton Graphics Systems 
ACCOUNTING SYSTEM . . $389 AT UNBEATABLE PRICES Р А E 
ONLY $1 595 00 SUPERCALC . $219 Т апо G JOYSTICKS $44.95 Hi-resolution, RGB Color Monitor .,...,... $CALL 
Description: 5 MEGABYTES STORAGE SUPERWRITER ; 9 week : ТЕТЕ Ес : 
The Davong System's Hard Disk Drive fits conveniently inside the second EVE PADDLES e. $29.95 544" Half Height ‘Slimline drives G ALL 
floppy c'isk location of the ІВМ Personal Computer chassis, providing more | put two floppies in a single siot! ........... $ L 
than 30 times the capacity ot a floppy diskette, plus greater speed and CALL FOA SOFTWARE NOT LISTED 
reliability. | DAVONG 5 - 10 - 15M byte 
The DS!-501 System is compatible with IBM software, and supports ІВМ MAYNARD ELECTRONICS Hard Disk Systems : from $1 505 
DOS". The system includes all necessary components and software for | Ғорру Disk Controller/with parallel + зт A ee eee 
Алады | Floppy Disk Controtler/with serial . z = Trademarks of Microcomputer Business Industries Corp. (MBI) 


5, 10 and 15 Megabytes available 


Perípherals For АП Computers 


PRINTERS MONITORS | 
Zenith ZVM-121 Phosphor, 15 MHZ ........ $ 119 DISKETTES (57 inch) 
ея NEC 1201 Phosphor, 20 MHZ ............. $ 179 | SCOTCH WITH PLASTIC LIBRARY CASES (Вохеѕої 10) 
Spinwater?? 10/7730 , $2339 NEC 1201 Composite, Color .............. $ 335 (48 Track singte-sided, double density) ....,. $26.50 
STAR | eur tzu HIER COUP То. ООШ Ла... › 899 | VERBATIM DATALIFE SS/DD (Boxes of 10) ... $24.95 
Se DATA Uie АН! Th) Amadsk 600 PRODRO 2....»......--.-.. 179 | VERBATIM DATALIFE DS/DD (Boxes of 10) ..... . $44.95 
OKIDATA зо. | Amdek Composite, Союг................. $ 349 | ELEPHANT DISKETTES SS/DD (Boxes of 10) $23.95 
BOnotractor . . $ 329 Amdek IBM Compabible Coon eer $ 749 | ELEPHANT DISKETTES 05/00 (Boxes of 10) . ...... $39.95 
B2ANO паст... , sip | BMC Green .....:.....................% 89 [—À—— 
ME : m NEC PERSONAL 
Арага! 
РЕТІ 51139 
dap ET loop board г 153 СОМ PUTER PRODUCTS 
Princeton Graphic RGB Color .......-.. $CALL 
For IBM Se Bako N Весе Rom. cesset taper ecbider ita face, 
F10 Word Quality Printer. SMITH CORONA ТР! Electrohome НОВ .................... .$ 749 Me аана d ces © 
e 40 CPS Printing Daisy wheel/Letter Quality Electrohome IBM Cable TERE эц s «а=» e e s $ 49 PC-6012A iskee adaptor, Sek Fam, eat ime cock, B poy intemptieves, 
( - slots for additional boar , 
ы IN OU $1395. NOW ONLY 5589 | 7 a o Акы pga IO орва pri te 
Prep 1 120Сра (Евген " > 3 395 MODEMS | PC-8031A Dual diskette игі, including two 163K byte m. dies; 
Ai her amp за ‘ ME Hayes Smartmodem, 300 baud ............. $219 interface.cable, enclosure and operating system , ; 
rowriter column) Рагапе ter - 
Prowriter ІІ (136 column) Paratlel/Serial .$ 749 Har ds ДАН э ес а ku ! А | | | | 4 М | А i | uin | NEC accounts десе сеа em 3 
А с Aver ontro 5 em, 4 
C-ITOH F10 55 CPS puo МЕШИ Novation Cat "»543995 h9285S*29»5 5» ор ........ $145 NEC Payot System "s 
INTEGRAL DATA SYSTEMS ММО АО" Ы-Саг.і...,..-Ш%»-в-4»-:-»--4%.242105 МЕС я Wor ord Proceseng 
PRISM 132 Color printer with all options | Novation Auto Cat ................ ; NEC m rn ee 
9 200 cps Sprint Mode CERMETEK LR LL з НЫ КЕ | We carry the entire line o! NEC/BPt software tor the personai computer 
ө 4-color 1200 baud modem Please call or write lor information. | 
e Frictio Tractor teed $1595 


with NEW NEC-APC-SCALL 


CEER 


THE BEST PRICES IN THE NATION 
ON APPLE PERIPHERALS! 


МВІ APPLETIME CARD 
WORKS WITH DB MASTER AND VISIDEX $89 
MOUNTAIN HARDWARE COMPATIBLE ......... e 6 6 6 6 0 0 nz 


MBI VIP CARD 

THE BEST GRAPHICS CARD 

AVAILABLE WITH AN ADDITIONAL SERIAL PORT $1 20 
(ap МӨеЯет reine ие о T NU ONT VR TER Soe 22 8 


WE'RE SMASHING THE PRICES 
ON APPLE COMPATIBLE DISK DRIVES 


FORTH DIMENSION 

APPLE COMPATIBLE DRIVES 

РЕБЕ BOX OF ELEPHANT BISKETTES v: . at №. м... В... $289 
FORTH DIMENSION 

DRIVE WITH CONTROLLER 


(including the Apple DOS Master and manual) $ 379 
PEUS ONE BOOS Or ELEPHANT AISKE.LIES : > 9.9 ee 9 фе Ре 3. 
Call for prices on RANA and MICROSCI drives | 
80 РА анық, CARDS FOR APPLE RAM CARDS T AND G PRODUCTS | 
Wesper .. $259 Davong 16K Card, Microtek, Game Paddles $ 29 
Vision af cad Маш. касын кома. 2269 апа Microsoft 16K Card ALL at.. 25 79 оу Stic $ 44 | 
Videx BO Card .,,. е 2.4 2249 Selecta- ee Expander ye $ 49 
APPLE WORD йы ораз 
Screenwriter Il On line's Sensational! ‚ $ 89 a у OA. MODEMS FOR APPLE | 
Silicon Valley Systems 7710 Async Serial Inl $135 Maie т ү ЕЕЕ, | d 
МН Же | pcs... E 4 M RC = i Cohn г $ 9 545 ДЕЕ m Duplex (for Apple Cat Il) ce | 
Call for Continental, Dakin 5, Broderbund, Automated Simu- 212 Stand Alone Auto Cat $599 


lations, Avant-Garde, Edu-Ware, Denver, Howard, Sirius Sen- 
sible. Synergistic Software, etc. 


MODEM SOFTWARE 


Visiterm $ 79 


BUSINESS SOFTWARE Transend Il $119 
VISICORP, INC. ASCII Express $ 95 
Desktop Plan Ш $229 Visidex $189 . СРМ FOR APPLE 
uu Plan || . $189  Visiterm $ 79 | 
Visifiles . $189 Міѕісаіс 3-3 . 222 $189 luem Sepa 
шро. ‚ $1 152 Visipak $539 MISCELLANEOUS APPLE PHOBDUTS. 
Visitrend'Visiplot $229 Enhancer II 00 
STONEWARE Aca Қы Sup R Mod 300 
DBM E . $169 ‚ System Saver 79 00 


5 
DB үтте Pack ` . $ 69 Videx Function Strip $6 


System Notes 


Circles and Ellipses 
on the Apple II 


Douglas Priest 
8615 West 20th Ave. 
Lakewood, CO 80215 


Given a center point and a radius, the problem of con- 
structing a circle is fairly simple. However, suppose you 
know only several points on a circumference. This makes 
things a bit more complicated, but it's nothing a trusty 
Apple II can't handle. Similarly, plotting an ellipse from 
the two foci and a point on the perimeter may seem 
tricky, but it is easily accomplished. 

The programs in listings 1 and 2 perform these tasks on 


UV EPROM ERASER 
$49.95 


* HOBBY MODEL 


INDUSTRIAL MODEL 
QUV-T8 / 2N 


$68.95 
WITH TIMER AND 
SAFETY SWITCH 
QUV-T8 / 2T 
$97.50 


INTELLIGENT 
PROGRAMMER 
STAND ALONE 

RS-232 


ж RELIABLE 
ж EASY COPY (No external 
equipmen! needed) 


* USER FRIENDLY 


' COMPATIBLE: 
IBM PC, TRS-80, APPLE, CPM, 
FLEX, TEKTRONICS, MOS 


(M М05-48) | 


ж Erases over 15 EPROMS - 15 minutes erase tima 

| ж Element Не 7700 hours 

| ж Intensity: 12Ws ‘acm? al 1” 

ж Erases all UV EPROMS (2716, 2732, 2516, 2532, atc.) 


PROGRAMS: 2508, 2516, 2532, 2716, 27С16, 27032 
2732A, 2758, 8748, 8749H, 8748H 
OPTIONAL MODULES: 2564, 2764, 8755A, 8741 
ж STANO ALONE, CRT, OR COMPUTER CONTROL 
ж UPLOAO/OOWNLOAO IN pes КЕЛУ АЩ? FORMAT 


x MICROPROCESSOR BASED x 4 
ж 90 DAY PARTS & LABOR WARRANTY ON ALL PRODUCTS 


SOON TO BE RELEASED: SERUM IE MAS IE 
PROMPRO-8 128K Version 5684. S4 89.00 
MONEY BACK GUARANTEE у 


781 W. OAKLAND PARK BLVD. * FT. LAUDERDALE. FL 33311 


Phone Orders (305) 974-0967 « TWX: 510-955-9496 
SEE US AT COMDEX SPRING - BOOTH #3019 
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an Apple II using Applesoft BASIC. They are designed to 
be used as subroutines, with slight modifications, but 
they can be used by themselves to design graphic 
displays. 

The first program (see listing 1) accepts three points, 
(X1, Ү1), (X2, Y2), and (X3, Y3), and plots a circle on the 
screen. The perpendicular bisector of the line (X1, Y1), 
(X2, Y2) passes through the point 


(=x nr) 
2 | 2 


and has slope 


=l X1 — X2 
A = (Y2 — Y1)/(X2 - X1) = Ү2- ҮІ 


From this information, the program finds the y-intercept 
B. Using the same method, it calculates the slope C and 
y-intercept D of the perpendicular bisector of (X2, Y2), 
(X3, Y3). The intersection of the resulting lines, 
Y = AX + B and Y = CX + D, is given by 


D — B 


ЕАС 


and Y, = АХ, + B 


The program then uses the distance formula to find a 
radius: 


К = V(X. — X1? + (Y, — YIP 


and plots a standard circle. 

The second program (see listing 2) allows you to input 
two foci (F1 and F2) and a third point on the perimeter of 
the ellipse. By finding the distance from the first focus 
(see figure 1) to the point, and from the point to the 
second focus, and dividing this distance by 2, the pro- 
gram determines the semimajor axis. The length is also 
that of two sides of an isosceles triangle whose base is the 
line connecting the foci and whose altitude is the 
semiminor axis. The program finds this axis by first 


Computers, Disk 


Systems, Printers and Terminals 


Self contained computer with dual 
disks and two SR232C ports, com- 
plete with CP/M® 2.2 


Rae ГЕ pee... x $2099 
BAINS „о. $2495 
Бақыр ы... 2”... 52949 


SUBMOLIQI20....... Neh $595 
SURUC WO 130. 1205. ...... SE... 595 
HAZELTINE ESPRIT................. Call 
HAZELTINE ESPRIT Il...,........... Call 
HAZELTINE 1420.................... Call 
НА?ЕІТІМЕ1500.................... Call 
НА?ЕІТІМЕ1510.................... Call 
HAZELTINE 1520.................... Call 
TELBVIDEO 910C. ....... eer nn n es Call 
TELEVIDEO 912С.................... Call 
TELEVIDEO 920C. ................... Call 
TELEVIDBOS250£4..... eee nne Call 
TELEVIDEO 350C............. res Call 
TEXAS INSTRUMENTS 940 Basic... $1299 
Tl 940 Раскаде.................... $1699 
ТІ 745 Portable Тегтта!............. 1249 
INTERTEC INTERTUBE lIll....... ..... 749 
nou dar asc 729 
АМАОЕХ DP-9001A................ $1369 
ANADEX DP-9501A................. 1429 


PAPER TIGER IDS-445G ..... Special! 599 
PRISM PRINTER IDS-80 w/o color. ... 1149 
PRISM PRINTER IDS-80 wicolor..... 1499 
PRISM PRINTER 105-132 wicolor.... 1695 
МЕС 3510 НО, Н5232С.35 СР5.... Now 1619 
МЕС 3530 RO,Cent.Inter., 35 CPS. Only 1859 


OKIDATA MICROLINE-80............ 359 

Tractor feed option ......... 50 
М\СНОГЦМЕВ2Д..................... 459 
МІСИСЕШМЕЕЗА;.,................... 729 
MICROLINE 84 Parallel. ............. 1149 
MICROLINE 84 Serial............... 1249 


ZENITH 2ҮМ-121, 12” Green Phos. .... 115 


АМОЕК 100 12"............ New Low! 99 
АМОЕК 100G 12"Gr. Рһов............ 149 
АМОЕК 300 12"High Res. ............ 179 
AMDEK COLOR-1, 13"............... 339 
AMDEK COLORI, 13” GRB Hi. Res. .. 755 
AMDEK COLOR-III, 13" RGB.......... 419 
APPLE? Adapter forRGB............. 159 
Call For Prices 
MORROW DISCUS 2D Sng.,DD oe 898* 


MORROW DUAL DISCUS 2D DD... 1549” 
MORROW DISCUS 2 + 2, 2 side, DD. 1239* 
MORROW DUAL DISCUS 2+ 2..... 2139* 


MORROW DUAL DMA DISCUS 2D. 1619*' 


MORROW DESIGNS 

DISCUS M5,5 Meg. ... New Low 1559* 

DISCUS M 10, 10 Meg. .......... 3095* 

DISCUS M26, 26 Meg. ....... 7... 3795* 
CORVUS 5 Meg. ................... 2375 
CORVUS 12 Мед. .................. 2969 
CORVUS 18 Meg. ....... МҰҒ. 3799 
MAEZON 5 Meg. ............. ictus 1695 
MAEZON 10 Меа................... 1949 
MAEZON 15 Мвға................... 2799 
INTERTEC 10 Meg. ......... Special! 2999 


'Includes CP/M®2.2 and MicroSoft Basic. 


CROMEMCO 16 FDC, DD. ............ 499 
NORTH STAR Ор.................... 479 
MORROW DISK JOCKEY 2D, АЕТ.... 329 
INTERSYSTEMS FDC-2, A&T......... 439 
TARBELL DD, A&T.................. 445 
SYSTEMS GROUP DD, DMA......... 439 


Complete w/microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at the 
ESCON factory. 


RS232C Serial & Parallel.............. 534 
Cable for арбоме....................... 25 
SSM PB1Kit.................. ene 152 
SSM РВ1, АЕТ...................... 225 
NOVATION CAT, Acoustic........... 149 
D-CAT, Direct Connect, (300 Baud)... . 155 
AUTO CAT Auto Апзшег............. 219 
APPDLECAT... e nn Bn О 329 
D-CAT (1200 Вара). ......... 209 5 599 
103 JLP Auto Answer................ 219 


DC HAYES MICROMODEM II (Apple).. 339 
HAYES SMART MODEM (300 Baud).. 239 
HAYES SMART MODEM (1200 Baud). .. 595 
POTOMAC MICRO MAGIC (5-100)... . 339 


780 ЕРМВоага...................... 269 
Disk Controller 2422, wiCP/M®........ 359 
TGR Static, AG T... cero a rar 259 
ЭКБТа ;АНТ,.................... 399 
64K ОупатісПАМ................... 335 
SYSTEM 2210 w/64K, CP/M®2.2...... 1895 


(Assembled unless noted) 


NORTHSTAR 2-80 (ZPB, А/А)......... 269 
INTERSYSTEMS (MPU-80). ........... 349 
SSM СВІ 8080, A&T................. 214 
SSMCB2,Z2-80A&T.................. 289 
SSM СВ2, 2-80 Кй................... 219 
SYSTEMS GROUP 2-80 withl/O....... 419 
NORTHSTAR 16K RAM.............. 199 
HRAM DAN Lors rae rrr ER 589 
HRAM дааа съ ва TE TERM 419 
CROMEMCO 16К2................... 419 
СВОМЕМСО 64К2.................., 595 
СВОМЕМСО 256К7................ 1095 
MEMORY MERCHANT 

16K Static, 4 МН2.................. 159 

64K Static, 4 МН2.................. 549 
SYSTEMS GROUP 

DM6400, 64K Board................ 529 

DMB6400, 64K Boarg. .............. 420 

HOM2800, 128K Board............ 1095 
CPU e an om decr ET cR 249 
xu e lio - НӨН aia 3 сев DETTO 359 
НИТ e 359 
МАМА AEA 000.00.808... 510 
КАШ AP Ы Ы nn nm nre 1149 
ums БЕ л s 215 
ІЧТЕНҒРАЫБНА”..................... 215 
ІМТЕНЕШОЕНБЕдЕ,...;................ 215 
ЭЕТ CT INTTR DIET 425 
SYSTEM SUPPORT 1................ 335 
ENCLOSURE 2 (Desk)................ 699 
ENCLOSURE2(RACK)............... 759 
SSM VBZ VO; КИ..................... 169 
SSM VM2 1/0, A&T.................. 229 

Memory Maped 

SSM VBIC, 16x64, Кії................ 152 
SSM VB1C, 16х64, А&Т.............. 206 
SSM VB3, 80 Char. 4MHz. Kit......... 359 
SSM VB3, 80 Char. 4MHz, A&T....... 419 
CALIFORNIA COMPUTER 

7710A Asynchronous Ser, Inter. .... 139 

7712A Synchronous Ser. Inter. ..... 149 

7424A Calender Clock. .............. 99 

7728A Centronics Printer Inter. ...... 99 


We stock a complete inventory 
of MAXELL, MEMOREX, 
SCOTCH and VERBATIM for all 


your Diskette requirements. 


Write for free catalog. 


NEC 7710 RO, RS232C, 55CPS ......... 2375 
NEC 7720 KSR, RS232C, 55CPS ........ 2795 
NEC 7730 RO, Cent. Inter., 85СР5....... 2375 
QUME SPRINT 9/45 
Ltd. or Full, 45CPS, RS232C, Now 1998 
C. ITOH PROWTITER, Párallel........ 549 
C.ITOH PRO WRITER, Ser. & Par...... 649 
DIABLO 620 RO, RS232C, 20CPS...... 1249 
DIABLO 630 RO, RS232C, 58CPS....... 2299 
CENTRONICS 730-1 Par. ... New Low 299 
CENTRONICS 737-3 RS232C.......... 389 
CENTRONICS 704-11 Рагайе!........ 1695 
CENTRONICS 704-9 RS232C......... 1595 
CENTRONICS 122G Parallel, 120СР$.. 949 
EPSON МХ-80....................... 489 
EPSON МХ-80ҒТ.................... 589 
EPSON МХ-100ҒТ................... 789 
EPSON RS232 Serial Interface ......... 65 
EPSON RS232/2K Buffer Interface..... 129 
EPSON GRAFTRAX И. ............. ... 90 
EPSON Apple® Printer Interface........ 75 
TEXAS INSTRUMENTS ТІ 810 Basic, 1349 
TI-810 Basic RS232C & Parallel....... 1395 
ТІ-810 wifull ASCH, Vert. forms control, 
compressedprint........ sese 1599 
Ti-820 RO Вазвїс..................... 1645 
ТІ-820 KSR Basic. ............. "TT 1839 
ТІ-810 Package w/LQ................ 2099 
943 W. Genesee St. 
P.O. Box 2991B 


Syracuse, New York 13220 


Circie 289 on inquiry card. 


АЯ prices F.O.B. shipping point, subject to 
change. All оНыз subject to мената wiih- 
ош notice. Actvertised prices reflect в 2% 
cash discount (orders prepald prior to ship- 
mant), C.O.D.'s & Credit Cards, 2% higher. 
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determining angle œ using an inversion of the Law of 
Cosines: 


A? + В: — С? 
2AB 


œ = cost 


then applying the law again in the form 


B? B 
— A к d — 
D = А? + 1 2A 5 COS Q 


The center of the ellipse is the point halfway between the 
foci. With this information, the program can now con- 
struct the ellipse. 


Program Notes 

Both programs set the origin (0, 0) in the bottom left 
corner. To restore it to the upper left, delete every 
Әсет 

Lines 30, 40, 70, апа 80 in listing 1 will give the same 
result more efficiently if (X1 -- X2)/2 (or Y1 -- Y2, as 
the case may be) is substituted for (X2 — X1)/2 + X1. 
This change can also be made in listing 2, line 20. 

Listing 1 uses the paddles to input the necessary points, 
while listing 2 uses the keyboard. However, any routine 
at the appropriate lines that return values for X1, Ү1, X2, 


VE ACTIVE, YOUR 
e NUMB 


QUALITY 
SERVICE 
AVAILABILITY 


year one ОКЕ " A th А AM : 
2 Widest. Afar ety ‘of factary| ! 
fresh "electi rank gompenenti aun GUANTES ARES 


mu d | \ ^ in i ES 
7 Exterisive Product Биба | \ M WA < S 
intagfatad Cirduits, migro, ——— М 
"o Boards, ‘Micfopr сезг and қ | | 
бро - Kir£uits, Trarfiisto . Iliddes.| A 
| apsénory ResAtorij Optdelectronics, \ 
” Poréntiometers, Reliys. Multimeters. | “ 
Ds сйтичестьге Sotkers; PEN —— 
/ Волгой, Encjosures) Data м перана ы 
/ Iderinc ids, AND MUGH MORE 
Books, So de ng fie Ц H MORE MX 


1 ` 
| 


ч 
L1 


\ 


Greater choice. Easier| faster с grdering and dora 

/ reliab delivgries, Acfive's all NEW c prehensive | 

' Fall/Winter in alog 14 now available — FREE OF 
CHARGE. Cir£le No. 26. on free information cakd or 
ИТТЕ ТОРТ ! | ГО MASS OSET] A 


/ Call Pon Free 80d. 343- 0874 \ 


LT 
cali ZI UE 166-050 


382 March 1983 © BYTE Publications Inc 


Si pe rick Service | | is 


Circle 6 on inquiry card. 


Y2, X3, and Y3 (for the circle program), or X1, Y1, X2, 
Y2, PX, and PY (for the ellipse program), can be 
substituted. 

In listing 1, if all three points lie in a straight line, "NO 
SOLUTION" is printed. If part of a shape lies outside the 
screen boundaries, both programs continue plotting 
when the shape reenters the screen. № 


POINT 


F1 Ға 
Figure 1: Illustration of the method used to construct the ellipse. 
Enter the two foci (F1 and F2) and the point. 


Listing 1: The circle program. Enter three points on the circle's 
perimeter and the program will draw the circle. 
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Listing 1 continued on page 384 


With Chart-Master, 
creating quality graphics is 


as easy as apple pie. 
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No matter how you — _ 
slice them, pie = 
charts, bar charts and ОХ x 
scatter diagrarns are a lot ~ 77% | 
easier to read and understand - 

than rows and columns of numbers. | 

Now you can create colorful business graphie any- 
time you need them, with an easy-to-use Chart- 
Master graphics software program. A program that 
works with Hewlett-Packard plotters and your IBM® 
or Apple® personal computer. 


1 
5 
ig 
| 


; j^ n 
Values printed at data points; both left and е0; Y-axis scales; floating 
legends & bars; both horizontal & vertical formats; exploded pie sections. 

Just enter your data, choose a chart format, 
preview the chart on your screen, and Chart-Master 
will automatically create a beautiful, presentation- 
quay chart. In seconds. 

here's more to Chart-Master than simplicity. 
Incredible power and sophistication. You can enter 


Н.Я 
1. | 
R 


...ж.04. 46. а а 


TFET 


ti 


data manually or auto- 
matically from Visicalc® 
and other programs. Print 
‚оп either paper or acetate 
transparencies. Make your 
charts any size, anywhere on the page. 
Have your text appear in attractive print-quality 
type. Choose from sophisticated formats that in- 
clude percentage bars, stock price (High/Low/ 
Close) and area charts. 

Power and ease-of-use. That’s why Chart- 
Master is in daily use at major corporations like GE, 
Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M, Citibank, Motorola, Proctor & Gamble 
and GTE. 

The retail price of Chart-Master is $375. Fora 
complete information kit and name of your nearest 
dealer, contact Decision Resources, Inc., 21 Bridge 
Square, Westport, CT 06880. (203) 222-1974. 


DecisionResources 


Software Designed for Decision Makers 


Visicalc is a trademark of Visicorp. Apple is a trademark of Apple Computer Inc. 
IBM is a trademark of International Business Machines Corporation. 
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MULTI-PROGRAMMER | System Notes 
Features: SYSTEM-1 "t 


s Dedicated keys and large 
display vocabulary for ease of use. i | 

® |/Q - 6 baud rates, 13 formats including Ы $945 | 
Intellec, Textronix and Motorola. 


е EPROMs, E*PROMSs and bipolars. PROGRAMS 
e Gang option - programs eight at once. 


Listing 1 continued: 


210 EHD 

гея REM  IHFLT FROM PADDLES ЕЕЕ 
so BUTTON TO BCCEFT PUOIHT?» 

“Мал PRIHT "РПІНТ 1:8: GOSUB хуй 


е Remote control option. OVER 250 РЕТНТ МИ "Stee, = ivy] = V 
DEVICE TYPES 246 PRIA "FOIHT 22 "ss GOSUB 27A 


s. РЕІНТ avs "Yikes = Heys = ү 
ге FRIHT "FüIHT Z.: БОЦЕ zy 
= FIRIHT UG fg = Mey = у 
гея RETRY 
ира я = INT © POL сю; ж 1.0359»: 
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EDIT RAM C DATA: . . COMPARE FIELDS 

JEVIC Е PROGRA i MEMOR 

Т ҮРЕ SELEC TION. BL LOCK A OV 


ШИШ 


Д 
Е 
| Listing 2: Тһе ellipse program. Enter the two foci and a point оп 
the perimeter. The program will draw the ellipse based on the 
location of the points. 


16 HGR: : HCOLOR= 3: GOSUB 16@:P = 
141392835 


SO e. 


SA Da = ви - міз ий + Kii = x 
o ux АЎ] a e uas ЭЙ 


Powerful Lab Graphics | зан = SUR 5451 — PHO ^7 2 + VI ~ 


е, A 


For Your Apple Il + ? Computer Py» ^ 22% SQR «452 - PRO ^ 


SCIENTIFIC PLOTTER 


.. “ы шы abt e. — ^ 
“+ Жұм Е Ye at 


«ШР CURVE FITTER SB. posco ose. | Е И 
ла [a в = SOR CA © 2 — «ем - axa ^7 


ін 

mue nfi fi 24250 uy Ж uan 
і. ; Ba R = ATH toys = Yio и кил - Al 
| "s кк 

| rR Бізше ме ы | ға НРІПТ ок. 159 — OY 
бой» PF» Durata сам LUC озы CIN ST. 00002 =. = - - - - „= - 
тіл ЕСПЕ ПІ = A Ті “ЖР STEF Е Л 

SCIENTIFIC PLOTTER 48K APPLE II +, $25 Е 
Draws professional-looking graphs ol your data. EASIER, FASTER, NEATER c 
and more ACCURATE than handplotting. You choose data lormat, length and ZW н = үү k ағ; р кк ж =: Th. ИЕ 
position ol axes, 20 symbols, error bars, labels anywhere іп 4 orientations, etc. жа К н жЕ SUR LLA cot SIM &ü 
Includes 5 DEMOS on disk with 30-PAGE MANUAL. мт + (ЕР Жж CO кп» 7" уэ 
CURVE FITTER 48K APPLE IJ +, $35 2. E MA uM eae 
Selects the best curve to lit your data. SCALE, TRANSFORM, AVERAGE, ійа а = Е Ж Loe £0 + оз + OS = 
SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE -s 


ks d = TH. Ж. 
UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33-PAGE Еж СІН 0 + D» + ür 
1 


MICE: 118 IF X € & OR X > Zv9 OR Y X їй 
VIDICHART 48K APPLE II +, $75 е ur 

NEW tools for /ab data management. FAST plots of 4 data sets with SCROLL- ГЕ Sz 1923 THEN 1244 

ING in 4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR- = t 


= 
al 


HPLOT TO я. 159 — Y 
ЧЕТ ü 

ЕНІ» 

REM ІНРІТ FROM КЕМЕРІНЕ 2 
ІНРМТ "FIRST FOCUS: "Я, м 
НЕ Т кә 1 із — Ar 1 

ІНЕМТ '"zECUOPRHD FOCIS: "shes ae 
HFLOT 2:122 — 22 

IHFUT о "s PAo PY 

НРІГІТ Fs 199 — p 

ЕЕТМЕН 


SORS and on-screen STATUS REPORT. PLOTS A/D INPUT while sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Ideal for spec- 
tra, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 
28-PAGE MANUAL. 

SPECIAL! All 3 programs on one disk, only $120, Since each program uses the 
Same data format on disk, data may be shared 

BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information, ask for FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all 
orders. For fastest service, call in your VISA or Master Card order. 


m INTERACTIVE MICROWARE, INC. 


INL P.O. Box 771, Dept. B State College, P A 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 


® Trademark of Apple Computer, Inc. 
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Everybody's making money 
selling microcomputers. 


Somebody's aoina to make monev 


New NRI Home Study Course Show: 

You How to Make Money Servicing. 

Repairing, and Programming 
Personal and Small 
Business Computers 

Seems like every time you turn around, 
somebody comes along with a new computer for 
home or business use. And what's made it all 
possible is the amazing microprocessor, the tiny 
little chip that's a computer in itself. 

Using this new technology, the industry is 
offering compact, affordable computers that handle 
things like payrolls, billing, inventory, and other job: 
for businesses of every size... perform household 
functions including budgeting, environmental sys- 
tems control, indexing recipes. And thousands of 
hobbyists are already owners, experimenting and 
developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influenc: 
ing the increasing opportunities for qualified com- 
puter technicians. The U.S. Department of Labor 
projects over а 100% increase іп job openings for the 
decade through 1985. Most of them zew |005 created 
by the expanding world of the computer. 


Learn at Home in Your Spare Time 
NRI can train you for this exciting, rewarding 

field. Train you at home to service not only micro- 
computers, but word processors and data terminals, 
too. Train you at your convenience, with clearly 
written “bite-size” lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

Your training is built around the latest model 
of the world's most popular computer. It's the amaz- 
ing TRS-80™ Model III, with capabilities and fea- 
tures to perform a host of personal and business 
functions. No other small computer has so much 
software available for it, no other is used and relied 


(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 


Servicing ' 


al [1 


P. 
Рф. 


ч. 
оц Be еу ш p! аиа 

experience. Using the NRI Discovery Lab* that also 
comes as part of your course, you build and study 
circuits ranging from the simplest to the most 
advanced. You analyze and troubleshoot using the 
professional 4-function LCD digital multi meter you 
keep to use later in your work. Then you usethe lab 
and meter to actually access the interior of your 
computer... build special circuits and write pro- 
grams to control them. You "see" your computer 
at work and demonstrate its power. 


Computer Assisted Instruction 
Your TRS-80 even helps train you. You receive 

4 special lesson tapes in BASIC computer language. 
Using them in your microcomputer, you "talk" to it 
45 you progress. Errors are explained, graphics and 
animation drive home key points. Within a matter of 
minutes, you'll be able to write simple programs 
yourself. 


Become the Complete 
. Computer Person 
In addition to training in 


BASIC and advanced machine lan- 
guage, you gain hands-on experi- 


кашы HI LIC оре амин aliu арричачои Ul vul putrcra 
to business and personal jobs. You're trained to 
become the fully rounded, new breed of technician 
who can interface with the operational, program- 
ming and service facets oftoday's computers. You're 
ready to take your place in the new electronic age. 


Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive Heath/Zenith computer- 
programmable 25" diagonal color TV... Industrial 
Electronics, Design Technology...and other state-of- 
the-art courses. 


Free Catalog...Mail Card 
No Salesman Will Call 

Send the postage-paid card for our 100-раре 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80’s. If card has been removed, please write to us. 


NRI Schools 
N n | McGraw-Hill Continuing 
; Education Center 
„ЛІ zi 3939 Wisconsin Ave. 
€ ре Washington, DC 20016 
"Hill. 


We'll give you tomorrow. 


- Let our experts 
help you configure 
your system 
and save 
even more! 


Depend on Palomar 
for great backup, 
too. (1) Expert 
technical advice. 

(2) Fast response on 
orders. (3) In-house 
Service repairs. 

(4) Guaranteed 
Satisfaction. 
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THE UNITED SIRE: 


Many items are not listed. Please call our 800 number if 
you don't see what you're looking for. 


Apple-Compatible 48K A satu with TEAC Super 5 Disk Drive and Controller, 


BMC 12” Green Screen Monitor . 


МОУ/--5,255% 


Same system with a 64K Franklin Ace 1000 ......................51,525.00 


Same system with a 48K Apple Il Plus 


ОТТОГО 05A № 1 .995.00 


MODEMS 


HAYES NOVATION 
Micromodem II (Apple Il) . , 289.00 CAT (Acoustic) ... . .. ..М500 
Micromodem |! With Terminal D-CAT ... M MEE Ml 159.00 
Program .... ..... 315.00 J-CAT .. 139.00 
Micromodem 100 (S- 100)... .. 339.00 Smart CAT (300) ......._—................ 215.00 
Smartmodem (85-232)... ... 22500 212 Auto CAT ....... > aus .. 99900 
Chronograph (RS-232) . ... . 19500 Apple CAT 1! .......................... 29900 
Terminal Program ... ....7500 212 Apple CAT . m ... 609.00 
UDS Ted Module ...... pur 
103 LP Direct .._............ . 17500 e кы да iani 
103 JLP Auto Answer ......209.00 Firmware ROM mie лыд ~ 27.00 
202 SLP 1200 BAUD . ......... ..255,00 
ОТЕ ee et 469.00 Order Toll- Fr ee! 
COMREX NEC 
Comriter CR-1C ... dx cd CALL 3510 RO Serial .. .... .......... 151500 
Tractor Feed ..................... .89.00 3520 KSR Serial . ... . ... 210000 
EPSON 3930 RO Parallel ... ... .......1695.00 
ASAP Ж Serial .. 202228000 Eo à fie eee E 222201 
Comrex 4K Serial Buffer .............. 139.00 7730 RO рагай "s Serie “239500 
Microbuffer-16K Parallel 139.00 8023-A Dot M к MO аа айы; 489.00 
Microbuffer-8K Serial .. ... 139.00 SEDA ОТ Мах... eens e ABD, 
Bi-Directional Tractor (3500) .. . 23000 
NOVELL Cut Sheet Guide (3500) ... .. . 9000 
Image 800 .. . ‚99900 
on = SILVER REED 
Microllne 82-4 489.00 EXP 550 Serial/Parallel Interface . 695.00 
Microline 83-А . .... ... 68900 SMITH CORONA 
Microline 84-402. 1199.00 ТР- : - » 999.00 
Microline 84-P ve = .105900 TEC 
2K Paralel Interface .............. 12900 PMC 8510 Parallel... ......... 46500 
Forms Tractor (82-A) .. ш 5500 РМС 8510 Serial ...... 88500 
OLYMPIA ITOH 8510-A Parallel .... ......... 45900 
COMPACT Seria! Interface . 849.00 ITOH 8510-A Serial ... ........... 619.00 
ES 100 КВО, PLN, 949.00 ITOH 1550 Parallel ........ .... ..750.00 
ES 100 . ...699.00 ITOH 1550 Serial ..... — 789.00 
Serial/Parallel Interface .............. 250.00 ITOH F-10-40 .„. . ...... 1395.00 
CCS Apple Serial Card .. „..135.00 ITOH F-10-55 . — P— 1795.00 


STAR 


MICRONICS 
Gemini 10 .. CALL 
Gemini 15 . CALL 


PERSONAL COMPUTERS 


ALTOS KAY COMP 
ACS 8000-2 ................................3199.00 Kaypra Portable, Includes $250 
ACS 8000-15 ..................................-. 4399.00 ЕхіГав |... reos tremore eie 1795.00 
APPLE FRANKLIN 

Apple ll PIUS ..........................САМ ACE 1000 (64K) ...............................ОСАШ 
Disk ТІК ааа аена ТИ ACE 10, Disk Drive .........................,, CALL 
[ДЕК жазы; рыны ды OSBORNE 
BASIS Osborne | Portable, Includes $200 
108-0003 (64K) ..,._.......................1895.00 БҰҒАЗ сыланады 1795.00 
108-0004 (128К) ............ ......1995.00 With Double Density Drives ...1995,00 
CHAMELEON SYSCOM 
IBM-Compatible  .......................,... 1995.00 Syscom 48K, Apple Compatible ....799.00 
IBM TELEVIDEO 
IBMPC ыда einst ed eda Ls TS BUZ Lorie асыры 9.00 

но 

MORROW қ ТЭ ааа 10365.00 
Micro Decision with Terminal & 1 Drive 

m 4179000 VICTOR 
Micro Decision with Terminal & 2 Drives 9000 (55) 2 Single-sided Drives ..3495.00 
eR ...2140.00 9000 (DS) 2 Double-sided Drives 4295.00 

XEROX 9000 (НО) 1 Double-sided Drive, 

820 with CP/M, Wordstar ...........1995.00 10 Mb Hard ШК ................550500 
HARDWARE STB 128K Memory Lard 99.00 VisiSchedule /—— N90 
ALS 2 Card . 15900 System Saver-Fan/Outtets/Switett 79.00 Leiter Pertect 109.00 
ALS CP/M Card 378.00 TG Game Paddle: 2300 Data Perfect 75.00 
ALS CP/M Card with SuperCalc 595.00 TG Joy Sticks ый 45,00 Supertext 40/58/70 : 99.00 
РСР Appli-card, Z 80 Card ..... 395.00 TG Select-A-Por). .. . 4.4500 PERSONAL А HOME 
РСРІ 88 Card—16K CPU 659.00 Videx 80 Column Card .......... 27900 Algebra | 2900 
ALS 2 Card, with SuperCalc ... 369.00 Videx Enhancer it (Rev. #} ...... 119.00 Algebra ЇЇ 29.00 
CCSIEEE Card ң ., 175.00 Videx Functions trip 65.00 CompuMath: Arith Skill 39.00 
CCS Analog/Digital Card . ... 105.00 Viewmax 80 249,00 ee (Reg Data Disk) 2100 
CCS 12K ROM/PROM Moduie 109.00 CompuRe. 21.00 
CCS Programmable Timer ............ 105.00 SOFTWAR БАТ, Ward Attack Skill 39.00 
Comrex Clack Card . . 69.00 BUSINESS Graph Magic 69.00 
CPS Multifunction Card 179,00 d Base 11 wisn 53900 Crossword Magic 3900 
Echo ІІ Speech Synthesizer .. 125.00 The Ноте Astountam ..... .5500 Тақ ертінді 119.00 
EDP AC е HL aud 49.00 Sensible Speller 99.00 Typing Tu 19.00 
EOP ЕМЕЯЁТ Fi . 39.00 pis: 99.00 SYSTEMS & UTILITIES 
Expandaport-6 Es With Speaker seen pis: Report vent, 69.00 алі Mechanic 2100 
Hayes Micromodem (1 93 00 pfs: Graph 99.00 DOS Hoss 18.00 
Microbutfer 11 16 31900 Super Caic 235.00 Utility City 21.00 
Microbutle r1! 32K 24500 DB. Master 173,00 ЗАМ ....99.00 
Microsoft 280 Softcard . .. . 265.00 D.B. Master Utility Pak si. 79,00 Apple Soft Compiler 135.00 
Microtek 16XRam Card .  « 29,00 D.B. MasterUtility Pak 22 79.00 Basic Compiler 299.00 
Microtek Parallel Printer Card .. 69.00 VisiCalc 205.00 The Artist 5900 

ВМС 2ЕМІТН 

BM-12AU 12” Green ...............ь.........89.00 12" Green аео: 119.00 

BM-12 EUN 12" Green ..................149.00 NEC 

BM-1401 RGB with Card ; 

and/or Cable E uus 399.00 PC-8041A-12' Green ан ЗОО 

BM-AU919U Color, Composite AMDEK 
Sound . ...399.00 Video 300-12" Green .................„... 165.00 
BM-AU191U RGB for ІВМ-РС .......759.00 Color | -13" Color Composite ........ 349.00 
Color 1! -Hi Res. ВОВ ..................... 749.00 

COMNEN ы 7 155.00 Color |11 -Lo Res. RGB Peer treet tt) 439.00 

CR 6500-13” Composite ...........315.00 RGB Apple Il Gard ............. —— 165.00 

СА 6600-13" АОВ ._. .................429.00 SANYO 

9" Hi Res. Green ................... MCN 159.00 

ЕГЕБТВОНеМЕ 339.00 12” Green SCIES ........................... 135.00 

ЖОНС oo. | 12" Hi Res. Green .................... „209.00 
13" Hi Res. ВОВ ............................. 589.00 й 
13” Color _.........,..............................%19,00 
Appie ll Interface ............... OUT 199.00 a 
IBM 16 Color Cable 36 13" Hi Res. Color ............................899,00 
U.S.I. 
TAXAN 9" Green Screen ........................ a.. 119.00 


Кб 12N-12" бгееп ........... aes GALL 
KA 12N-12" Amber us CALL 
RGB Vision 1-12” RGB ..................... CALL 
RGB Vision 11-12" ВОВ .................... CALL 
RGB Apple || Card „ини CALL 
RGB || Apple II Card with 

Text Color Lese GALL 


9" Amber Screen ..........„...„.............195.00 
12" Green Screen .,...................1855.00 
12" Amber Screen .__... ............... 175.00 


P.G.S. 


12" Hi-Res RGB for ІВМ ................759.00 


HARDWARE SOFTWARE 
МВ ао ПАЦ: BUSINESS 
Amdek Color || RGB Monitor 799, 00 d Base Îl ‚„..................................499,00 
Amdek 3” Dual Disk Drive ..............785.00 Denver Acco J System ME 549.00 
BMC 12" Green Monitor .................. 149.00 газу ШЕНІ ieri nete iiie ERI --.295.00 
BMC Color Composite Monitor Easy Planner , i. chr ағ 140.00 
with Sound .. анне: 999.00 Easy Speller мш... s 129.00 
BMC Hi-Res RGB Monitor он 09.00 Easy УЙІ... 259.00 
Computer Peripherals 1/0 Printer VisiCalc ............ PORRO ЕСЕ. ШО 
Interface (4 Ports) ..................... 159.00 VisiTrenc ...049.00 
Computer Peripherals 64 1/0 МЕХ асыны aped) DIO 
Memory Сага .............................. 299.00 VisiFile ш... 2e 249.00 
Corona 5MB Winchester ...................САШ Business Forecasting Module... 85.00 
Corona 10MB Winchester ,................. CALL Desktop Plan .................................... 249.00 
M & В SuperMod/5 . 99:00 Visischedule ... ., 24900 
Micro Buffer In Line, (32K) . 259, 00 HOME & PERSONAL 
Percom Add On DiskDrive (Dual) . ..450.00 The Home Acccount + ...............109.00 
PGS Hi-Res RGB 12" Monitor ........ 759.00 Money Decisions .......................... 145.00 
PMC Disk Drive ................................199.00 Маїһтадіс «ema ess 9.00 


Ram Plus Quad Board ,...............449.00 


DISK DRIVES 


Graphmagic timi mittésbbuirit ыы as 9.00 


Corona 5MB Winchester ................... CALL Bana Disk Drive ............................ 319.00 
Corona 10MB Winchester ..................CALL Rana Controler eios 109.00 
Disk I With Controller Card  ............ CALL TEAC Super 5 Disc Drive ................ 299.00 
Media Distributing 11 Mb Winchester TEAC Super 5 Controller Card — ........ 89.00 
Subsystem ........................;.....2,595.00 TEAC Super 5 Double-sided 
Media Distributing 22 Mb Winchester Disk Drive .. ..429.00 
Subsystem ................................ 3,495.00 ТЕАС Зирег 5 Controller Card or 
Microsci A35 |, samasa 370,00 Double-sided Disk Drive ............109.00 
Microsci Controller (or мшш... 99.00 


Palomar is pledged to your satisfaction. 


Palomar makes buying easy ... 
ORDER TOLL-FREE! Call 


00-237-3333 


In California call 800-338-5555 
Telex 697120-150 


TERMS OF SALE: Cash, Check, money order, bank wire transfer, credit card, or purchase orders 
from qualified firms and institutions. Please include telephone number with order and expiration 
date on credit card orders, California residents add 6% sales tax. Advertised prices are for 
prepaid orders F.O.B. shipping point. Add 3% or $3.00 minimum for shipping in the U.S. Pricing 
and availability subjectto change without notice. Address written orders to: 


910-105 W. San Marcos Blvd., San Marcos, СА 92069 


PALOMAR 


COMPUTER PRODUCTS 


Circle 337 on inquiry card. 


An exact copy. Fax is the only system that sends it Many terminals can receive without an operator. Send 
most anywhere in the world. рав Economy. Confidentiality. them with Fax. It's the only way for hard copy to travel. 


Fax puts it together like no other system can. Fora free brochure, calltoll free 1800 874-80000r write: 
All you need to send hard copy overseas is a Fax Facts, PO. Box 397, East Brunswick, NJ 08816-0397. 
telephone and a facsimile machine. The same machine you Г = аач . —-° AE EDT m d 


may already be using domestically. The price of a Fax 
transmission is the price of a call. And our 1-minute overseas 
minimum makes it more economical than ever. See the chart 
for sample rates. 

Send signed documents. Graphs. Pictures. Fax Е 
transmits an exact duplicate from your original. Sending them | 3 MINUTES 
requires no special training or personnel. Send them any time. | 6 MINUTES 


COSI 
Std. Tel Rate Dis. Tel Rate Econ. Tel Rate 
(7am-1pm) (1pm-6pm} {брт-7ат) 


IIMES** 


E "lille D Fi] — [M a = 
[— itum Í eee ee 


*Similar attractive rates to other areas. 
**Transmission times vary depending on type of equipment used. 


Bell System 


Keywords in a Fuzzy Context 


CBASIC programs for bibliographic search that will tell you the 
degree to which various articles meet your requirements. 


I used to rack my brain trying to 
remember where I had read an article 
that contained just the information I 
needed for one project or another. I 
knew I'd read it somewhere, but I was 
at a loss to recall the source. Ав my 
library of periodicals grew, so did my 
frustration. 

Then I read an article (see reference 
1) in which the author, Ronald Yager, 
described the use of fuzzy-set theory 
in searching a bibliography. Needless 
to say, I had found the elegant solu- 
tion to my problem. The next step 
was to realize Yager's brainchild by 
implementing it. 

Shortly afterward, I began writing 
a set of programs in CBASIC. In 
writing them, I set myself several 
goals: to adhere to the description in 
Yager's article, to minimize the 
amount of computer memory re- 
quired, and to make the programs 
user-friendly and crash-proof. To my 
surprise, I found that achieving the 
third goal required much more effort 
and code than I had anticipated. 

The advantage of applying fuzzy- 
set theory to a bibliographic search is 
that you can ask for references to ar- 


Thomas А. Smith 
1525 Lyndhurst Ave. 
Camarillo, CA 93010 


ticles that satisfy more than one 
criterion. You formulate your inter- 
rogation as a logical connection of 
concepts; the bibliographic search 
system uses fuzzy-set theory to inter- 
pret the interrogation and gives you 
information on the degree to which 


Fuzzy sets allow you 
to introduce the 
"degree of belonging” 
concept. 


the articles in the bibliography satisfy 
it. Then the system lists those articles 
that meet various criteria to the 
degree you had specified. 

The search system also includes 
programs to build and modify both 
the bibliography file and an associ- 
ated file containing descriptive key- 
words for the library. A third file, 
built interactively when a new library 
is first established, describes the 
record structure of the bibliographic 
and keyword files and contains other 
program initialization data. Other 


utility programs list the keyword 
vocabulary to the console or printer 
and compress a bibliographic file 
after many record deletions have 
been made. 


Why Fuzzy Sets? 

For bibliographic searching, fuzzy 
sets are clearly superior to normal 
Boolean sets. In classical set theory, a 
variable can assume only two values: 
true or false, one or zero. Ап element 
either belongs to a set or does not. 
Fuzzy sets allow me to introduce the 
"degree of belonging" concept and 
still retain the ability to perform the 
logical operations equivalent to the 
AND, OR, NOT, and IMPLICA- 
TION of two-valued logic. 

Two-valued logic lets me search a 
bibliography (with descriptive key- 
words attached) for all articles 
described as, say, 


(entertaining 
OR educational) 
AND NOT lengthy. 


But this kind of search can provide no 
information on how entertaining, 
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Boolean Fuzzy Fuzzy 
Operation Notation Definition 
X AND y X x y min(x,y) 

x OR y X ty max(x,y) 
NOT y (y) Tom uy 

X IMPLIES y x 8 y max(1 — х,у) 


educational, or lengthy the reported 
articles are. The use of fuzzy sets, 
however, lets me qualify each key- 
word descriptor by a numeric indica- 
tion, in the range of O to 1, for the 
degree to which the keyword applies 
to an article. In addition, when I in- 
terrogate the bibliography I can now 
qualify each keyword I use in the 
search with a number between 0 and 
1 to indicate the importance of that 
quality to me for this search. 

For the sake of illustration, let's 
recast the two-valued example above 
into one using fuzzy sets. Let's sup- 
pose that one of the articles in the bib- 
liography is described as entertaining 
(0.5), educational (0.8), and lengthy 
(0.3). Let us further suppose that I in- 
terrogate the bibliography with the 
following interrogation phrase: 


(entertaining (0.2) 
OR educational (0.9)) 
AND NOT lengthy (1.0) 


For each of the articles in the file, the 
search process will first perform a 
logical AND on the values of corre- 
sponding keywords in the interroga- 
tion and in the article descriptors, and 
replace the keywords in the interroga- 
tion phrase with the results. Carrying 
out this expansion for our example, 
we have 


((0.2 AND 0.5) 
OR (0.9 AND 0.8)) 
AND NOT (1.0 AND 0.3) 


When we reduce this expression using 
the definitions in table 1 for fuzzy 
operations, we obtain, in three steps: 


(0.2 OR 0.8) AND NOT (0.3) 
0.8 AND 0.7 
0.7 
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Table 1: Notation and definition for fuzzy-set operations. 


This article, then, would be rated as 
satisfying my interrogation request at 
the 0.7 level. If the search had en- 
countered a second article with the 
same keywords and descriptors ex- 
cept that its length had a value of 0.9, 
it would have received a rating of 0.1. 
The difference in ratings reflects the 
importance I attached to brevity. 


A traditional search 
can provide no 
information on how 
entertaining, 
educational, or lengthy 
the reported 
articles are. 


This is: the basis for the method 
used in the bibliographic search sys- 
tem. The actual method employed is 
somewhat more flexible because the 
interrogation phrase is entered as a 
logical connection of concepts. The 
concept words need not be in the key- 
word vocabulary; the program asks 
you to define each concept in terms of 
keywords from the vocabulary and 
ratings associated with the keywords. 
Thus, using the fuzzy symbology 
from table 1, I could have produced 
the same results as in the last example 
by either of two sequences: 


An interrogation phrase of 
((entertaining + educational) 
(lengthy)') followed by defining 
the concepts as 
entertaining: entertaining 0.2 
educational: educational 0.9 
lengthy: lengthy 1.0 


An interrogation phrase of (en- 
tertainings(lengthy)') followed 
by defining the concepts as 
entertaining: entertaining 0.2 
educational 0.9 
lengthy: lengthy 1.0 


It is important to note that the only 
link between words (concepts) in the 
interrogation phrase and keywords in 
the bibliographic file is that estab- 
lished by the list of concept defini- 
tions. In effect, this allows us to rede- 
fine a keyword, as we did with the 
word "entertaining" in the second se- 
quence above. 


System Overview 

The bibliographic search system 
consists of seven separate programs 
chained together (using the CBASIC 
CHAIN statement to transfer control) 
under control of a main driver, 
BIBLIO, shown in listing 1. BIBLIO 
first reads a file of initialization data, 
then displays the menu of functions 
available, and finally executes the 
selected function. If there is no in- 
itialization data on file, the main 
driver will call the program PARMS 
(see listing 2), which interacts with 
the user to define the system param- 
eters as a file called «library» .DEF. 
The term «library» denotes a user- 
chosen name that applies to all files 
associated with a particular biblio- 
graphy; < library >. VOC, the second 
of three necessary files, contains the 
vocabulary of keywords and is built or 
modified by the program VOCBLD 
(see listing 3). After VOCBLD has exe- 
cuted, it automatically chains to the 
program VOCLST (see listing 4), 
which will list the keywords on the 
console or printer. VOCLST may also 
be called independently from the main 
menu. 

To increase the efficiency of search- 
ing the list of keywords, the file 
<library>.VOC is maintained in 
lexicographic order. BIBBLD (see list- 
ing 5) builds and modifies the file of 
articles, « library » .BIB. No ordering 
is maintained in this file; articles are 
added by appending them to the end 
of the file. The program deletes articles 
by serially reading and displaying 


records of articles from the 
«library > .BIB file, letting the user 
designate records for deletion, and 
substituting five Zs for the first five 
characters of the first field of the desig- 
nated records. Records so marked are 
ignored when the file is searched for 
article. When enough records have 
been marked to make it wise to do so, 
the user runs CMPRBIB (see listing 6) 
to compress the < library > .BIB file. 
This program reads and rewrites the 
« library > .BIB file and eliminates all 
records marked for deletion, thus re- 
claiming wasted disk space. 

The heart of this system of pro- 
grams is the function that searches the 
bibliography file. This has been split 
into two programs, BIBSRCH (see 
listing 7) and BIBSR2 (see listing 8). 
ВІВ5К2, a continuation of BIBSRCH, 
has been split from it to conserve 
memory. The user initiates a search 
by entering an interrogation phrase 
that consists of one or more words 
(concepts) joined or modified by 
logical operators. Parentheses estab- 
lish precedence for the operations. 
Permissible operators are the fuzzy 
equivalents, defined in table 1, of the 
Boolean AND, OR, NOT, and IM- 
PLICATION operators. The user is 
then prompted to define each of the 
concepts he has entered in terms of 
keywords found in the keyword vo- 
cabulary for -the library to Бе 
searched. Next, the search routine 
scans the «library > .BIB file of ar- 
ticles, calculating and recording the 
degree to which each article satisfies 
the interrogation phrase. Then the 
program displays the number of ar- 
ticles that meet or exceed each of the 
11 possible degrees of satisfaction 
(0.0, 0.1, 0.2 . . . 1.0). Next, the user 
is asked for a minimum satisfaction 
threshold; the program then retrieves 
and lists all articles that meet or ex- 
ceed this threshold. 

The system parameter file, 
« library » .DEF, is generated by the 
program PARMS and read by the in- 
itialization section of BIBLIO. Com- 
posed of numeric data only, it is read 
and written in serial fashion. Lines 
37-46 of listing 1 define the items in 
this file. The keyword vocabulary file, 
«library 2.VOC, contains fixed- 
length records, each record holding 


Listing 1: BIBLIO, the driver routine for the bibliographic search system, initializes the 
system parameters, displays a menu of functions, and chains to the selected function. 


L4 REM ——————--FILE BIELIO.EAS 

zt 

EE КЕМ хижажак FUZZY ВТЕТОСКАРИТГ SFARLH »*9*ew* 
1; КЕМ в Written by! Thomas As Smith т 
%; КЕМ x 1525 Lyndhurst Avna , ж 
4? КЕМ ж Camarilio, СА 93016 ж 
71 КЕМ XNEREXXGEESXEXEEVSZXEIEÓGCFMNEYWKVYXIZEESNXNEWY 
8: 

>? КЕМ MAIN DRIVER AND MENU 

101 


11: КЕМ SET UF COMMON FOR СНАТМТМЕ 

12% “CHAIN 40,4000,0,600 

13: COMMON KEYWO$C1>, LTENAMES, RLENZ, TRUEZ; AUTH. ЕНА TITI LENZ 
14: COMMON MAXEIBEZX,MAXDESCX,HAXDEFZ,HAXKEYSZ,HMAXCONZ, СОМСЕРТ%9(17 
19: COMMON XSS.LENZ,CLS*$,ERRZ, JDUR.LENZ ,HWD.LENZ , CHDS41» 

16; COMMON ШЕТА КОНТА) У ,CON.REYZ O22 СОМ, КАТЕ (2) ,QUERYS,LX 


18; КЕМ INITIALIZE 

19%: TF LENCLIENAMES)=0 THEN N 

2 L.EENAME = COMMAND: 

21; CLSb=CHREC3L) $ TRUEXs-1i 

220 PRINT CLS% 

23% TF LENCLIENAMES$)#Q THEN N 

4 ЇМКИТ "FLEASE ENTER LIBRARY МАМЕ: "LIBNAMES 


26% КЕМ IF NO DEFINITTONS QN FILE GO ТО DEFINITION MODULE 
27; IF END #3 THEN 14 

28; OFEN LIENAMESe",DEF" AS 3 

29%: IF SIZEQG.IENAMESe".DEF'")z0 THEN N 

30: DELETE 3 $ CHAIN "FARMS" 

31: GOTO 13 

32%: 14 CHAIN "FARMS" 


34; 13 REM OTHERWISE READ DEFINITIONS 
35: IF END #3 THEN 12 


36: READ T3; N 

371 MAXKEYSZ , N КЕМ MAX NUMBER KEYWORDS IN VOCAEULARY 
38% MAÓXDESCZ, N REM MAX KEYWORDS FER BIELTO ARTICLE 
3% МАХрЕРЖ» N КЕМ MAX KEYWORDS FER CONCEFT DEFINITION 
40% MAÓXCONZ , \ КЕМ МАХ NUMEER CONCEFTS РЕК QUERY 
41: МАХЕТЕХ , N КЕМ MAX NUMBER ARTICLES IN ELELO FILE 
421 ALITH LENZ; N REM AUTHOR NAME FIELD LENGTH 

433 TITL.LENX, N REM ARTICLE TITLE FIELD LENGTH 

44: JOUR LENZ; N REM JOURNAL NAME FIELD LENGTH 

45$ ISS.LENA, N КЕМ ISSUE IDENTIFIER FIELD LENGTH 
461 KWD. LENZ КЕМ KEYWORD FIELD LENGTH 

471 12 CLOSE 3 

АВ; 

49 1 КЕМ TOTAL ARTICLE RECORD LENGTH 
50; RLENASAUTH.ALENZA JOUR LENZ + TSS.LENXZ + TITL.LENZ + N 

513 JXCMAÓXDESCZ ^12 + 2 

ge DIM KEYWDS (MAXKEYSZ%> 

53: 

54 REM DISFELAY MENU AND GET SELECTION 

aot FRINT CLSS : FRINT 

261 PRINT TAEC12)j '"--——-——-—-——-REIBLIOGRAPHY ЅЕАКСН- nem t 
Вт PRINT 

ug: PRINT ТАЕ (12703 "1 RUILD/MODIIY BGIBELIOGKAFHY" 

“и? PRINT Тағ ''4 BLITLD/ZMODIFY KEYWORD UOGCAEBUL Gl Y" 
60; FRINT ТАВ(129; "3 LIST KEYWORD VOCABULARY WORDS" 

61: FRINT ТАК С12); "4 SEARCH ETELTOGROFHY FILE" 

6721 FRINT TABC12)3 "5 COMPRESS ЕДЕ ТОСКЕАГНҮ FILE" 

63! RINT ТАЕ(12;9); "6 DOÜNE--EXIT TO SYSTEM" 

64% ОРТА? $ PRINT $ PRINT 

651 WHILE СЕТИО) OR COPFTZZ1?5 

66: INFUT "PLEASE SELECT DESIRED FUNCTION BY NUMBER? ",ОРТХ 
67i IF (OFTX-4) OR (OPTZ«z152 THEN N 

68: FRINT "TLLEGAL FUNCTION NUMEERB---RIEENTER' 

69 i WEND 

703 

713 REM EXECUTE SELECTED FUNCTION 

721 IF OFTZ-6 THEN STOF 

731 IF OFTZs1 THEN CHAIN ЕЕЕ" 

74% IF ОРТИ2 THEN CHAIN "УОСЕЦЬ" 

75 ТЕ ОРТ THEN CHAIN "VOCLST” 

761 IF OFTZs4 THEN CHAIN "ЕТЕЗАСН" 

77+ IF ПОРТЯз THEN CHAIN "ОМРЕВІН" 


78: STOF 


Listing 2: PARMS, the system parameter definition program, is automatically called 
from BIBLIO when a new library is being established. PARMS interacts with the user to 
build a file containing the system file descriptions and other parameters. 


НЕМ --FYLE ГАМУ КАЧ 


Н КЕМ PROGRAM FARAME ТЕЕ DEFINITION PUDUL E 


Listing 2 continued on page 392 
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Listing 2 continued: 


9 
© 


ас ШЫ та {М} 24% +4 92 ++ 9 7 


9 oe тә ә те Be £8 OF 


› " 


= RR rw LED 
wol Бе? 1 b 
` 


ыз оьз M 
ім: 


z . 
Nola wh: 


ФФ md of 9 99 фе әс ++ 5+ т 


“3 re 


j £2 RJ ^S 03 
= ш 


991 
100: 


392 


COMMUN КЕТИРУ, LETENKE, FLERZ,; ТКОЕЯ AUTH LENZ, TITL ВЕН. 
COMMON MAXEIEZ,MAXDESCZ,mAXDEFZ,MAXKEYSZ,MAXCONZ, CONCEP P1» 
COMMON ISS LENZ; СБУ ЕККУ JOUR. LENZ KW. LENZ, CMDS Е 4) 

COMMON LFTZCLY «ROHTZ01), CON KEYZ); СОМ, RATE C2) S QUERY ,1 
DIM SFARMZ(4) 


SPACE A= FRE 
SPACE%<SFACEX~4U00 
10 PRINT С. 9% 


PRINT TAOECLZ25"-e-—-FAEAMETER DEFTNITION FOR "j 
РКІМТ LIBGNAMES]j'——-—- 


FRINT 
PRINT % 

"TEES MODULE WILL DEFINE THE FARAMETERS FOR THE LIBRARY "3 
INFUT "IF YOU DO NOT WISH TO PROCEED ENTER $ ELSE ENTER C$ 
IF UCASESC(CLEFTSCANSS, 1996" THEN STOF 
PRINT N 
“жж FIRST МЕ 
12 ЕКІМТ N 
"YOU. HAVE 
PRINT N 
"FOR EACH ARTICLE 
PRINT * 

"WILL CONSUME 
INFUT N 

"WHAT IS THE 
FRINT USING N 
"YOU HAVE 44 CHARACTERS 
13 FRINT % 


LEGNAME Ф 
"SANDS 


DEFINE ТНЕ ARTICLE RECORD FIELD SIZES xx" 


A MAXIMUM OF 250 CHARACTERS THAT MAY EE ALLOCATED" 


RECORD, EACH КЕУНОКО DESCRIF TOR ATTACHED" 
THREE OF THESE." 
MAXIMUM NUMBER OF DESCRIPTORS FER ARTICLE? "jMAXDESUZ 


КЕМӘТМІМСІ.; 250-3xMAXDESCA 


"ENTER MAXIMUM FIELD LENGTHS, IN ORDER, FOR AUTHOR, TITLE," 
FRINT N 
"JOURNAL, AND IS5SUE---A6LL ON ONE LINE,  SEFARATE ENTRIES EY" 


FRINT N 

"ONE OR MORE SPACES 

GOGUE 100 

IF У%5>5 THEN N 
РКІМТ "INCORRECT МУМЕЕК ОҒ 
COTO 13 

AUTH. LENZ=SFARMZC1) ; TITL.LENZSSGFARMZC2) 

JOUR.LENZZSGPARMZOCS) ; ISS.LENZ =SPARMZ(4) 

RLENZZAUTH.LENZt*TITL.LENZZ JOUR.LENZ * IGS.LENZ 

RLENZ-ZRLENZ-*3X(MAXDESCZ +1) +2 

IF ORLENZS Рая THEN N 
PRINT USING "RECORD CONTAINS 444% CHARACTERS"; RLENZ-2 oN 
FRINT "THE MAXIMUM IS 250 --FLEASE RE-DEFINE FIELDS" $ 
GOTO 12 


AND FOLLOW LAST ENTRY WITH RETURN," 


ENTRIES- RE-ENTER" $N 


PRINT (15% 
PRINT N 
"xx МОН WE 
40 PRINT \ 
"ENTER, IN 
PRINT N 


SET THE MAXIMUM SIZES OF OTHER PARAMETERS жж’ 


ORDER, THE МАХ TO EE ALLOWED FOR :" 


"CHARS FER KEYWORD, NO. OF KEYWORDS IN YOCABULARY (206) " 
PRINT N 

"NO, CONCEPTS FER INTERROGATION, NO. KEYWORDS FER CONCEFT," 
PRINT N 

"SEPARATE ENTRIES BY SPACES AND FOLLOW LAST WITH RETURN," 
GOSUE 100 


IF UZ«»5 THEN N 
PRINT "INCORRECT NUMBER OF ENTRIES =- RE-ENTER tN 
GOTO 40 | 
КИО LENZ: SFARMZC1) $ MAXKEYS%=SPARMZ (2) 
MAXCONX = SFARMZCJ) ; MAXDEFZ -5РАКМХС( 43 
ТЕ MAXHEYSZ2255 THEN MAXKETSXs255 
ІМРІЛ "CAPACITY OF ONE SIDE OF ONE DISK 
KY.FILZzZXxMAXHEYSYXxGIGOD.LENZ*2) 
KY.FILXZz1024xXCINTZ(OCY ,FILX/ 10242412 
D.CÓF-OL000xD.CAÀF-1024-KY,FILZ)/RLUENY 
D. САР=0, САР-1 
RL zx (MAXCONZ+ 1) ж ( МАХОЕЕЯ 2) 
INZsS2xX(MAXCONZ*1)*CMAOXDEFZA41) + 4жЖ(МАХСОМ7. 41) 
STAs (MAXKEYS%4+1) *KWD.LEN% 
MEMZa(SGPACEZ-RLZ-INZ-S5TX/2 
PRINT USING N 
"YOU HAVE DISK SPACE FOR ЖЫНЫ ARTICLES. "$ 
PRINT USING * 


(KILOISYTES): "RD.CAF 


О. САР 


"YOU HAVE MEMORY SPACE FOR ЖЕ. ARTICLES. "i MEMZ 
IF MEMZ SD. САГ THEN MSPAaDCEsMERHZ ELSE MSPACE=D, CAF 


PRINT USING X 

VR ARTICLES TS THE MAXIMUM YOU Мет HAVE, "1 
Ti UT X 

"PD YOU WISH TO Ri ALLOCATE 
ЗЕ UCASESTCLEPFTTOSNOS ,12205"Y" THEM 10 
INFUT "HAXYMUM НО, OF ARTICLES DESIRED: 
IF MAXETREXSMBFACE THEN MANE TE Asher Ate 


МОРАСЕ. 


THE AVATLABLE SPACE (Ү/МУ "аме 


ТЕМАХ 


CREATE LTENAGME$4".DEE" 

FRINT #1; ^ 
MAYXKEYSX.MAXDERSCZ,MAXDEF Z; MAXCUMA, 
MAXEXEX,AUTH.LENTZ,IXTL.LEMZ WWE. LENZ, x 
ISS LENS. НЫ LENS 

CLOSE L 

CHAIN "ERTIEL TO 

LO Тм 2$ Bode i 1 | 

WHILE $T; MUP AH IS 
WILE MIDE tput, AJ " o" 1% 


an 1 


WEND 
Listing 2 continued on page 393 
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one keyword; record length is the sys- 
tem parameter of line 46, listing 1. The 
maximum length of this file is defined 
in line 37 of listing 1 and cannot exceed 
255 keywords. ' 

The bibliography file, < library > 
.BIB, contains fixed-length records 
with five fields each. The first four 
fields contain the author's name, the 
article title, the journal name, and the 
journal issue. The system parameters 
in lines 42-45 of listing 1 specify the 
maximum number of characters that 
each of these fields can contain. The 
last of the five fiel ; in an article 
record contains the keyword descrip- 
tor data, thre : characters per descrip- 
tor. The first two characters of each 
descriptor are the ASCII (American 
Standard Code for Information Inter- 
change) representation of the hexa- 
decimally encoded, keyword index 
number; the third is the ASCII hexa- 
decimally encoded value of the article 
applicability rating for the keyword, 
scaled up by a factor of 10. 

The maximum record length for an 
article is 255 keywords; of these, two 
are required as record delimiters by 
CBASIC and three are used to flag the 
end of the keyword descriptor list. 
Thus the author, title, journal, and 
issue field lengths added to three 
times the number of keyword descrip- 
tors must not exceed 250. The maxi- 
mum number of keyword descriptors 
that may be attached to an article is 
defined by the parameter in line 38 of 
listing 1. 


Building a Library 

Let's walk through each of the pro- 
gram functions in the order you would 
follow to build a new library. By way 
of example, I will often refer to the 
representations of the video displays 
shown in listings 9-14. All user inputs 
in these display listings have been 
underlined for easy identification. 

First, we call up the program for 
our library named COMPJOUR with 
the CP/M command CRUN2 BIBLIO 
COMPJOUR. If we had not included 
the library name, the BIBLIO program 
would have asked for one. The library 
name may be preceded by a disk-drive 
specifier; if none is specified, the sys- 
tem will assume the files are assigned 
to the drive that was selected prior to 


Listing 2 continued: 
building a new library, BIBLIO will 102: UE әл a. 


103: — WHILE (MICE RIND, TZ, 100 n ЧУ AND сіз LEM COUN Y) 
not find any files called COMPJOUR 104: Legal 1 WEND 
and will immediately branch to the | i iun 
system parameter-definition program 
PARMS. Listing 9 represents the 
video screen as we define the contents 
of the system parameter file COMP- 
JOUR.DEF by responding to requests 


from PARMS, PARMS first gives us 
a chance to exit back to the operating 
system in case we have mistyped the 
library name. If the name is correct |. 
and we want to proceed, we entera C >: 


and PARMS begins the first phase of 


ue nio COMMON KE ҮММУ МАМЕ S ELERNZ, TRUER AUTH, NX EE! 7 
the definition process. This phase sets ^: — COMMUN MOXILUX , MAXDE SCZ, MAXDEE X, , MYXKE YS, MAD. s L CONCEP re CL 


up the field lengths for the article 7: COMMON — 35. LENZ, CLERICO ОИ, LENZ, КИЮ LENZ, CADE 1) 
5 . в; COMMON НЕТУ, КОНТ СТ, СОМ. KEYZ ZJ СОН, КАТЕ 2) - QUEL TT 1.2 
records and 1S completed as shown in із DIM DEEYACMAXKE YSZ), М CNAXKEYS%Z) НОЧЕХСМАХКЕУЗЯ. > 
ay © 10% DUM L.STKXBO»,R.,STKZCB) 
listing 9. 11$ 4Е1 REM BUILD/ENLARCE/CHANGE VOCABULARY FILE 
The second phase, shown in the 12: PRINT CLS$ | | PRA 
» AP 13$ PRENT 165612)2;'' KEYWORD VOCABULARY EUELD/ZMODLE НН IP 
screen copy in listing 10, completes 14: RINT 
. .. e s 1 % BLANK Ss" н 
the definition process by defining 14%:  ZEES И ИИ ЕВЕ ТЕК ЕЕ ЕЕК" 
parameters for the keyword vocab- 44 2 TO MAXKEYS% t  MÜUEX(CLX)70 2 UVXOLX)SIX 2 NEXT XX 
ғ. А с - Н AU 
ulary file and setting the sizes of ar- 19: 
20: REM IF NO FILE THEN BUILD ONE 
rays. We are asked to state the capa- 51: te END 44 THEN 4.464 
city of one disk surface so that the 22% OFEN 1.ТЕМАМЕФ +, VOC" AS 1 
„7, 28: ТЕ SIZE(GIENAMES4",.UOCU)s THEN N 
program can calculate an upper limit ра: DELETE 1 : coro 4.161 
ы inn) № 
for the number of articles that сап Бе =: REM OTHERWISE READ THE FILE 
stored. The number of K bytes 2 4: PL. 4.2Е1 
entered should be the data storage 29: WHILE TRUEZ 
Capacity minus the combined size of ыы ыы ыы 
all programs that must reside on the 32: BEND 
. . . . 9331 4, 2Е Я CLOSE 1 

same disk. Because the bibliographic за: vaoc.iENz-voc.LENzi-1 
programs occupy 17K bytes and the 25: МЕНЯ А LENZ 
CBASIC run-time interpreter requires ЗА. Енд : LIBNAMES e" “YE LTBNAHES e" VOC") 

. в к. М E > - у Ў +" 4У " 5 E 
17K bytes of disk space, we will enter 39, 

: . . 401 INFLIT "DO YOU WISH TO ADD OR DELETE (A/D)? "©" ANGH 
а figure of 206K bytes, which IS the 411 ANS$zUCASES$IG ЕҒТФ( АМ5%,19)) 
maximum capacity left for data 42: IF ANS$="A" THEN 4,5Е1 
storage if we have one single-sided 44: REM DELETE KEYWORDS 
: : Ц Н 45: WHILE TRUEZ 
single-density 8-inch disk. After 4%; ““INeuT "ENTER KEYWORD NUMBER! ";LINE ТЕМРФ 
PARMS is given this number, it in- 47: IF LEN(TEMF'S)=0 THEN 4.4E1 
s 481 JXsVAL(TEMES) ! DELZeDELZ41-1 DKEY%(DEL%) = 

forms us of the maximum number of 49: | KEYWD$(U%) =LEFTS(ZEES$,KWD.LEN%) 
articles that can be accommodated іп 291 МЕМ 
the available disk and memory space. 52% 4.5Е1 REM GET А NEW KEYWORD 


200 8:1 WHILE TRUEX 
The amount of memory stated in 


Listing 2: VOCBLD, selected by menu item 2 from BIBLIO, lets the user build or 
modify the file containing the vocabulary of keywords. 


КЕМ ІНІ Vitel bliss 


I M ИИ RAT NE od Ув Уан! eey 


{ IF UOC.LENZ--MAXKEYSZ THEN \ 
ы . ==; FRINT "KEYWORD VOCABULARY FULL" $N 
listing 10 (13,823) is for a 64K-byte <7; d eM 
system. А 48K-byte system would 57: 4.55Е1 PRINT "ENTER KEYWORD 4"; UOC.LENZ41;" $ "3 
» "f өн: INFUT "";LINE TEMPS 
provide sufficient space for process- е; IF LEN(TEMP$)s0 THEN 4.4E1 
ing about 5600 articles 601 TEMES=UCASE$ (TEMES ) 
i 611 I2:-0 
Before PARMS writes the COMP- «2: WHILE IZ«LEN(TEMP4) 2 IZsIZ41 
ee ce cs 631 IF MIDS(TEMES,IZ,1)2" " THEN \ 
JOUR.DEF file, it gives us a chance to 541 FRINT "KEYWORDS MAY NOT CONTAIN ELANHS---RE-ENTER" IN 
change the definitions. We might ae gae 7,5952 
C) в 
want, for example, to increase the «7: VQC.LENZ-UOC.LENZ*1 $ HEYHDS(UDC.LENZ) LEFT $CTEMPS-KELANKS , KWD. I.ENZ) 
"T HEND 


number of articles that the disk can %5; 
accommodate at the expense of the 70%: 4.1Е1 REM BUILD FROM SCRATCH 
; ; 71% CREATE LIENAME$*".,UOC" AS 1 

article-record size. Once the param- 72: voc, LEN%=0 


Е 7i Wh 
eters file, the keyword vocabulary des COO vu 


; | - 75% 
file, and the article file have been 741 4.4E1 REM QUICKSORT ARRAY OF KEYWORDS, KEEFING TRACK OF MOVES 
built, we can still redefine some of 77: PRINT "soRTING...." 
Listing 3 continued on page 394 
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1 


Listing 3 continued: 


78! 
79: 
80: 
81: 
89: 
вз: 
84: 
Bst 
84! 
87: 
88: 
89; 
90: 
911 
92: 
93: 
94; 
95: 
94: 


97: 


+ с. 


100% 
1011 
1021 
103% 
1.641 
145) 
1043$ 
1071 
108: 


147 

1681 
149% 
1703 
1711 
1723 
1731 
1741 


394 


1 FN.XNT.TWOSZCHRSOHIZ) + 


% IF END 42 


SZ=1 $ L.STKZ((10s1 $ R«STKZC1)=VOC.LENZ 
4,41E1 LZXzL.STKZGSA) $ RZSR.STKZOSZ) $ 54554-1 
4.422Е1 А11 $ ЧАКА $ ХФЕКЕҮНОФ (ІМТА СКЕ ИКА) 2) ) 
4, 43Е1 WHILE КЕУМр%51025Х% $ ТАТА $ WEND 
WHILE X$zKEYMWDS$(GJZ) $ JAsJZ-1 $ WEND 
ТЕ IZ&-zJZ THEN N 
Я$=КЕУНРУ СТА) : KEYWDS TA) =КЕУНОЖ СА» SN 
КЕУНО$ CIA Wd $ ТЕМРИЗУХ (IX) SN 
МАІХ) = МЫ) i VZJ =ТЕМРИ iN 
IXZ-SIZ41 $ JgATJA-el 
IF IZz-JZ THEN 4.43E1 
IF (JAL) > (КИІК) THEN 4.44E1 
IF ТИКИ THEN ^ 
З= оі $ L.STRZGSXOSIA £ 
ВИЕЙ 
GOTO 4.95Е1 
4.44Е1 IF (Хх THEN N 
ЗАЗ $ ОТКА) УН 
х=й 
*.,45E1 
IF 5%% 20 


СТЕКЛЕ 


К. ЭТК С5% ) == 


IF LAR» THEN 
THEN 4.-41E1 


4.42261 


REM RIE-SHUFFI.É MOVE 
IF МЕНЯ THEN 4.^42E1 
FOR Тісі TO VOC, LP Ma 
JF ух). OLD. NOMZ ТІНЕН ЭХ 
МОЕ СУТ A >m ГД МАСТИ» 
MEXT IX 


VECTOR 


ТЕ DELAsS&@ ТИГЕ 4,421 
FOR EXw1 ТО DELE 
MOVE ZCOKE YS CLIE 2299 
NEXT ТЖ 
VOC LEN Ze VOC.LIEHE-DUL 


4.42E1 REM WRITE KEYWDS 
IF END #1 THEN 4.661. 
FOR T4=1 ТО VOC.LENZ | 
FRINT USING “RUS 41; КЕҮНр%( ТҰ) 
NEXT IX 
CL.OSE 1 
FRINT UDC.LENZ; 


ARRAY TO DISK 


" KEYWORDS WRITTEN TO VOCABULARY" 


IF NOT МЕНЯ THEN N 
EXSRENAME (OLIENAMES$T".UOC",LIENAMES*".UTM") SN 
OPEN LTIENAMEdS*".UEK" AS 3 tN 
DELETE 1 ЗА 
GOSUE SEL 
CHAIN "UOCLST" 


4.«Е1 PRINT "FILE WRITE ERROR" 
IF МЕНЯ THEN DELETE і ELSE CLOSE 1 $N 
Ей=КЕМАМЕ CLTENAMES-T'".UQ0C", ЦТЕМАМЕФ +, МЕК) $N 
OFEN LISBNAMES+".YTM" AG 1 SN 
DELETE 1 
INFUT "FRESS RETURN TO 
4.9Е1 CHAIN "ЕТЕТ" 


GO BACK TO MENU "$ LINE ANS$ 


REM CONVERT TWO ASCII HEX TO INTEGER 
DEF ЕМ. ТНО, INTZ(GDUMS$) 
TENZ=ASCCMIDS (DUMH,1,1)> 

IF ТЕМХ>64 THEN TENZ=TENZ-SS 


ELSE TENZA=TENZ-48 


+ ONEZ=ASCCOMTDS (DUM, 2519) 


IF ONEAS64 THEN ONEZ=ONEZ~S5 
FN.TWO.INTZzZ16X*TENZ + (МЕЗ 


ELSE ONEZ-ÜNEZ-48 


$ RETURN 


FEND 


REM CONVERT INTEGER ТО 
DEF FN.INT.TWO$(DUMZ) 
HIZ«sDUMZ/16 $ LOXSDUMAZ-i6XHIZ 

IF НІ%“10 THEN HIZsSHIZt*48 ELSE HIZ3HIZ«55 
ТЕ 107510 THEN L.0X-zLQZ-448 ELSE 1010555 
CHR$LOZ) 


TWO ASCII HEX 


RETURN 
FEND 
WEL REM ALTER KEYWORD NUMBERS IN ETELTO FILE FOR NEW ORDERING 
КЕМ IF THERE TS NO BIBLIO FILE WE 
IF END #2 THEN S.SE1 

OREN LIENAME G+" ВТЕ" КЕС RLENX AS # 
ТЕ STZECLTENAME +", ВТЕ’')=0 THEN N 

DELETE 2 % RETURN 


ARE DONE 


REM OTHERWISE WE 
FRINT 


READ AND MODIFY 
"MODIFYING KEYWORD DESCRIPTORS IN EIELICO;...." 
THEN 5.4Е1 
RNUMY 2 
READ 42,1» LINE ТЕМРФ 
DESC .BEGASAUTH.LENAZTTLITE «LENZ TJOURSLENZYTISS.LENZ +1 
WATLE TRUEX 
READ £2,RNUMZ; 
IX-DESC.BREGX + 
WHILE TRUEX 
DUMT MIDS$GDlEMES,IX,:) 
IF DUMTz"FFF" THEN 5. BEG 


LINE ТЕМЕ 
1. ЕМСТЕМЕФ ) 
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these parameters. This might be desir- 
able if changes have occurred in 
either our disk or memory capacity. 
None of the parameters entered in 
listing 9 can be altered, nor can the 
first parameter entered in listing 10, 
but any or all of the rest may be. The 
safest way to accomplish a redefini- 
tion is to rename the existing COMP- 
JOUR.DEF file to save it as a backup 
and then rerun BIBLIO, which will let 
us generate a new COMPJOUR.DEF 
file as described above. We can then 
display the contents of both files on 
the video screen by using the CP/M 
command TYPE in order to verify 
that the new file is correct. When the 
parameter definition is completed, 
the program displays the menu 
shown in listing 11 and asks us to 
make a selection. This menu reap- 
pears after completion of any of the 
six listed tasks—except the last, 
which exits to CP/M. Our next step is 
to build a vocabulary of keywords. 
Accordingly, we select menu item 2 
and branch to the program 
VOCBID. 

Listing 12 represents the video dis- 
play as we use VOCBLD to add to an 
existing library of 110 words. The dis- 
play is the same for building a new 
vocabulary except that the query 
about adding or deleting is not pre- 
sent and the keyword numbers start 
with 1. Keyword entries may not con- 
tain spaces. To enter a multiple-word 
keyword, we hyphenate it as shown 
in the first keyword entry in listing 
12. We terminate the entry of key- 
words by pressing only the Return 
key in response to the keyword entry 
prompt. 

Once all the keywords have been 
entered, VOCBLD sorts them into 
alphabetic order and then notifies us 
of the total number contained in the 
file COMPJOUR.VOC after it has 
written or rewritten the file. If a file of 
articles, COMPJOUR.BIB, has al- 
ready been created, VOCBLD will 
next scan it and modify the keyword 
numbers attached to each article to 
reflect the reordered vocabulary of 
keywords. VOCBLD informs us that 
it is doing this in the last line of listing 
12. As its last step, VOCBLD calls up 
the vocabulary listing program 
VOCLST to give us an up-to-date 


printout of the vocabulary such as 
that shown in listing 13. We can exe- 
cute VOCLST at any time by select- 
ing menu item 3 and directing output 
to the printer or the video display. 
After the vocabulary is listed, the dis- 
play reverts to the main menu. 

To continue creating a new library, 
we select menu item 1, which causes 
BIBLD to execute. Ав shown in listing 
14, BIBLD prompts us to enter each 
item in an article record and to ter- 
minate data entry by responding to 
the AUTHOR prompt by pressing the 
Return key. The display in listing 14 
actually shows an addition to a file of 
articles that already existed; the only 
difference in the display is the ques- 
tion in the second line. When we enter 
the keywords and their ratings, we 
must separate them by spaces; we 
must also enter the keywords exactly 
as they appear in the vocabulary. 
When we finish entering articles, 
BIBLD updates the COMPJOUR.BIB 
file, informs us of the number of ar- 
ticles on file, and then transfers back 
to the menu display when we press 
Return. 


Searching the Library 

Now that we have built a library, 
we can search it. Selecting menu item 
4 calls BIBSRCH, which puts us in the 
search mode and, as shown in listing 
15, prompts us to enter the interroga- 
tion phrase. The phrase we have 
chosen, entered in the third line of the 
display, expresses interest in articles 
about graphics that use a plotter; in 
addition, the phrase states (through 
the # sign for implication) that if the 
article describes a program, the pro- 
gram should be in BASIC. Next, BIB- 
SRCH asks us to define each of the 
words, or concepts, used in our inter- 
rogation; recall that these concepts 
need not be keywords. The defini- 
tions entered tell BIBSRCH to inter- 
pret the concept GRAPHICS to mean - 
exactly what the keyword GRAPH- 
ICS means; to interpret PLOTTER as 
meaning either of the keywords 
PLOTTER or PRINTER but that we 
prefer PLOTTER; to interpret PRO- 
GRAM to mean either of the key- 
words PROGRAM or LISTING; and, 
finally, to interpret BASIC to mean 
the same as the keyword BASIC. 


Listing 3 continued: 


173; 
176% 
177: 
178: 
179% 
180; 
181: 
182; 
183; 
184; 
185; 
186; 
187; 
188: 
189: 


HZSFN,TWO,INTZ(ODUMS$) 
IF МОЈЕХ СКА) =999 THEN * 
DUM2$=""" N 
ELSE 1 
КХ=КЯ+МОЧЕХ (KZ) SN 
DUM2$=FN. INT.TWOS(KZ) + RIGHT$(DUMS,1) 
TEMP 1$=LEFTS (TEMPS, IZ~1)+DUM2Z$+RIGHT $¢( TEMPS ,LIZ4—-I%Z-2) 


TEMP Ф=1_ ЕҒТФ (ТЕМР1Ф +" "SL1Z) 
IF LEN(CDUMZ$)70 THEN IZzIZ*3 
WEND 


we SEL FRINT USING "68"; #2,RNUMZ; TEMPS 
RNUMZ-RNUMZ*1 
WEND 

5.4Е1 CLOSE 2 

9.5Е1 RETURN 


Listing 4: VOCLST, called automatically from VOCBLD after any modifications to the 
keyword vocabulary, lists the vocabulary on the screen or printer. VOCLST can also be 
executed by selecting menu item 3 in BIBLIO. 


E E mee ООО ш шщ юз н 


МО Cf ab GO Fl) в © ее 99 е? ее os ее ее «ғ ее 


LJ те ее se 99 әс 99 of ** 


REM emm FILE VOCLST.EAS 


REM VOCABULARY LIST TO CONSOLE/FRINTER 

COMMON KEYWD$(C1),LIENAMES,RLENX,TRUEZ,AUTH.LENZ,TITL LENZ 
COMMON MAXEIBEZ,MAXDESCZ,MAXDEFZ,MAXKEYSZ,MAXCONZ, CONCEPTS (1) 
COMMON TSS.LENZ,CLS$,ERRZ, JOUR.LENZ, КИО, KWD.LENZ,CMDS( 14) 
COMMON ЦЕТА‹1) , КЕНТА (1) ‚СОМ, KEYZ(2) , СОМ, RATE (2) ,QUERYS ,1.7 


FRINT CLS$ % FRINT 
PRINT ТАБВ(12));"--------.-.- KEYMOKD UOCAEULARY LISTER eee ae aimen meen " 
FRINT 
INFUT "DO YOU WISH А FRINTED LISTING (Y/N)? "АМФ 
IF UCASES(LEFTS$(CANS$,1) ): Y" THEN N 
LFRINTER $ COLA=4 N 
ELSE FRINT CLS$ : COLZ-3 


REM IF NO VOCABULARY FILE RETURN TO MENU 
IF END #1 THEN 3.361 
OFEN LIENAMES+".VOC" AS 1 
IF SIZECLIENAMES+"..VOC") 0 THEN 5. 
DELETE 1) GOTO 3.361 


REM OTHERWISE READ COMPLETE VOCABULARY 
IF END #1 THEN 3.1E1 
IXz1 
WHILE TRUEX 
READ #1;LINE КЕҮМ0%( 17) 
IZ=IA+1 
WEND 
3.161 IZ-IZ-1 
CLOSE 1 


REM LIST IN FOUR COLUMNS FOR FRINTER, THREE FOR SCREEN 
IF COL%=4 THEN LFRINTER $N 
FOR JZ-1 TO 5 ) PRINT ; NEXT JZ tN 
FRINT ТАБ(23)2 j LIENAME$;" KEYWORD VOCABULARY" 3N 
PRINT TAECZ3) j "e mmm Mmmm nnn m me nee T 
N.ROWZ=INTZCIZ/COLZ) 
IF IA*(N.ROWZ*COLZ) THEN N,ROWZ=N. КОНА +1 
FOR J%=1 TO N.ROWZ 
FOR КХ=0 TO COLZ-1 
INDZzJZ*KXXN , ROWZ 
IF INDZ-IX THEN 3.2Е1 
PRINT USING "жж"; INDZ; 
FRINT " “+KEYWD$CINDZ); 
NEXT КА 
3.2E1 PRINT 
NEXT JZ 
PRINT 
IF COLZ-4 THEN FRINT $ PRINT? PRINT 1 FRINT 
CONSOLE 
FRINT 


3. 4E1 INFUT "FRESS RETURN TO GO EACH TO MENU"; LINE АМ5% 
CHAIN "BIBLIO" 


3. 3E1 FRINT "МО VOCABULARY FILE NAMED "; LIENAMES 
GOTO 3.4E1 


Listing 5: BIBLD, called by menu selection 1 in BIBLIO, is used to build or modify the 
bibliographic file of articles. 


i: 
2t 


3 


КЕМ --—-----FILE EIEELD.EAS 


REM  EIELIO EUILD/MODIFY ROUTINE 
Listing 5 continued on page 396 
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Listing 5 continued: 
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COMMON KEYHD8(1>,L TENMAMES -RLENZ, TRUEX, AUTH. LENZ, TITL. LENZ 
COMMON MAXBIBZ,HAXDESCZ,HMAXDEFZ,MAXKEYSZ,MAXCONX,CDNCEPTS C12 
COMMON ISS.LENZ;,CIS$,ERRAZ,JOUR.LENZ,KHWD.LENZ,CHD$C1) 

COMMON LFTZCLO ,RGHTZCLDO , CON. КЕТА (2), СОМ, КАТЕ (2),QUERY$3LZ% 
(ЕЕ: 651 

CHAXN "BIBLIO" 

ӨТЕР 


КЕМ CONVERT INTEGER TO TWO АЗСТТ НЕХ 

DEF FNH,INT.THOÜSXODUMZ) 

HiXZ-DUMZ/16 : LOX-ZDUMZ-16xHIlIX 

ГЕ HTZx10 THEN HIX-HIZ*48 ELSE HIZ-HIZT*25 
IF 107410 THEN LOZsLOZ*48 ELSE LOZ=LOAtSS 
FN.INT.THOSSCHRS$CHCOXZ) + СНК$ (1.0%) 

RETURN 

FEND 


REM CONVERT ONE DIGIT REAL TO ASCIT HEX 

DEF ЕМ. REALONE SEDUM) 

ONE Z«INTZ(CIO,0*DUH 

IF OÜNEZZ10 THEN ONEZ=QNEZ+48 ELSE ONEZZSÜNEZ*j 3 
FN.REALONE Sz: CHR$ (ONEX) 

RETURN 

FEND 


6Е1 REM EUILD/MODIFY ETELTQGRAFHY FILE 

ЕКІМТ С1.6% 

PRINT TAG CL) "-————----BEIBLIO RBUILD/MODIFY---——-—-7-—-—-" 
FRINT 


КЕМ IF NO VOCABULARY FILE,EXIT TO MENU 

IF END #1 THEN 6.1E1 

OFEN IL LENAMES$*'".UVOC" AS 1 

IF SIZE(CXQ.IENAMES$*".UQC"U)s0 THEN N 
DELETE 1 $ GOTO 6,Ь1Е1 

VOU .LENA=1 


КЕМ OTHERWISE READ VOCABULARY 
IF END +1 THEN 6.2Е1 
W-IILE TRUEX 
READ FILS КЕҮИОФ (VOC. LENZ} 
UOC.LENZZUOC.LENZ*1 
WEND 
6.2Е1 CLOSE 1 
VOC.LENZZVOC.LENZ-1 


КЕМ IF NO EIBLIO FILE, GO BUILD ONE 

IF END $2 THEN 6,3E1 

OFEN LIENAMES$*'".BIBE" КЕС КЫЕМХ AS Z 

IF SIZE(C.IBNAMEd$ +" EIE'")-20 THEN N 
DELETE 2 + GOTO 653Е1 


КЕМ OTHERWISE WE WANT TO ADD OR DELETE 

INFLT "DO YOU WISH TO ADD OR DELETE ARTICLES (A/D)? P ANSY 
ANS#=UCASES CLEFTS CANSS» 1)) 

IF ANS$="D"" THEN ФЕ 


REM FIND LAST SECTOR AND READ ETELTO TO EOF 
IF END 42 THEN 6.37E1 
READ *2,1; LINE BUFFS 
BIE. ЕМА: ЧА CEUFF S > 
READ £€2,BbIB.LENZ-21; 
WHILE TRUEX 
READ $2;BUFF$ 
WEND 
COTO 6.37E1 


6.3E1 REM BUILD IT 

EIE ‚ СЕМИ: 0 

CREATE |.ТЕМАМЕФ%",БЕТЕ" БЕСІ RLENX AS 2 
PRINT USING "4344424"; 32,15 EIB.LENZ 


REM (SET ENTRIES FOR BIELIO AND WRITE TO FILE 
6, 37E1 ELANK$=" T 
FRINT "FRESSING RETURN IN KESFÜüNSE TO THE РЖОМРТ ^AUTHÜOÜK"^" 
PRINT "TERMINATES THIS ІХОВТІМЕ, " 
FRINT 
WHILE TRUEZ 

IF ЕТЕ. LENZ2=MAXETESZ THEN 6.34El 

BUFF$z"" 

TNEUT "AUTHOR $ "$ LINE AUTHORS 

ТЕ LENCAUTHOR$)z0 THEN N 

PRINT USING "Аа"; #2; CHR$O246) EN 
GOTO 6.32E1 

INFUT "TITLE $ кз LINE TITLES 

INPUT "JOURNAL. $; "$ LINE JOURNALS 

INFUT "ISSUE $ "> LINE ISSUES 

AUTHORS=LEF T+ CAUTHORS+ELANKS, AUTH. LENZ > 

ТТТ. Е $ =. ЕР ТФ CO TITLES+ BLANKS, TITI. «LENZ? 

JOURNAL $=LEF T$¢ JOURNAL $ EL АМКФ , JOUR. LENZ) 

IS88UETZcLEFTSCOISSUES- *ELANKS,,TSS.LENZ) 

б. ӚЗЕІ BUFFS$-AUTHORS-«TITLES*JOURNAL $49 ISSUES 


PRINT “ENTER KEYWORDS AND RATINGS, I.E., КЕУНОКОТ 0,5 KEYWORD2 0.6" 


REM GET KEYWORDS AND RATINGS--CODE INTO ASCIX HEX 
СМ ="" $ KEYZ=0 $ ЕКЕ) 
ТМРИТ Ue" LINE CMDS 


Listing 5 continued on page 397 
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Before we continue, a few notes on 
the syntax of an interrogation phrase 
seem appropriate. Parentheses estab- 
lish the precedence of the operations; 
the complete phrase must be enclosed 
in parentheses and it may not contain 
spaces. The fuzzy-operator notation 
is defined in table 1; the NOT 
operator must be immediately 
preceded by a right parenthesis, 
marking the end of the expression to 
which the NOT applies. 

After BIBSRCH has parsed the іп- 
terrogation phrase and defined the 
concepts according to our instruc- 
tions, the program chains to BIBSR2, 
the second half of the search pro- 
gram. BIBSR2 scans each article on 
file, calculating the degree to which 
each one satisfies our interrogation. 
The amount of time required for this 
search can be substantial for a large 
bibliography, but as long as we see 
that the disk is being accessed prop- 
erly, we can be sure the search is pro- 
ceeding normally. When this scan is 
over, the video display represented in 
listing 16 appears with a summary of 
the results of the search. We can then 
enter the rating level that we want ar- 
ticles to meet or exceed. Next we in- 
dicate whether we want printed out- 
put for the search report. When the 
program has this choice, it prints or 
displays the report as shown in listing 
17. The report begins with a section 
recounting the specifications for the 
search, which is followed by articles 
that meet those specifications. 


Some Notes and Cautions 

Three of the system's capabilities 
remain to be addressed. We can 
delete keywords from the vocabulary 
under menu item 2. The display is 
essentially the same as that for adding 
keywords (see listing 12), except that 
we are asked to enter the index 
number for the keyword rather than 
the keyword itself. Menu item 1 lets 
us delete articles from the biblio- 
graphy. This is a slow process 
because each article in the file is read 
and displayed, and we are asked to 
choose to keep or delete each article. 
Those we designate for deletion are 
flagged and then rewritten; those we 
designate for retention are rewritten 
unchanged. 


After enough records have been 
flagged for deletion to make it worth- 
while to recover their space, menu 
item 6 can compress the file. We can 
use an alternate method of deleting 
articles if enough disk space is 
available. The file of articles can be 
read by ED, the CP/M editor; 
because each article will appear to the 
editor as one line, the line positioning 
and kill commands can be used to 
delete articles. If we use this method, 
the total record count contained in 
the first record of the file must be 
changed to reflect the new total. 

You will need to change line 21 of 
the program BIBLIO to set the clear- 
screen command to that required by 
your terminal. The display and 
printer formatting in these programs 
assumes a line length of at least 64 
characters for the display and 80 for 
the printer. If your lines are shorter, 
you may wish to change the output 
formatting. 


Possible Extensions 

The programs I have described can 
be run on systems with at least 40K 
bytes of memory and one disk drive. 
As the examples illustrate, the use of 
fuzzy sets provides information on 
the degree to which articles meet cer- 
tain requirements. А traditional 
keyword search would not provide 
this information. 

Many businesses could take advan- 
tage of the application of fuzzy sets to 
the search process. The system could 
match customer preferences with 
product or service descriptions and 
rate each service or product for 
customer satisfaction. Real-estate and 
mail-order firms come readily to 
mind. You may devise other applica- 
tions to extend and improve the capa- 
bilities of the bibliographic search 
system. М 
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Listing 5 continued: 


101: 
102; 
103: 
104: 
И 
1060: 
107: 
108; 
109% 
110: 
1115 
112: 
41: 


rom us 
er со ФФ 


“- 


== Eon 


~g 2 
+ 345 а +7 


` 
н 


1. 


| 
| 
| 
| 
| 
| 


=“ orr 
“ 


|20 
Е: 
1424 $ 
123: 
124: 
129: 
1261 
127: 
ЖАЗА 
129: 
130: 
1315 
1.37. 
1:331 
1344 
1351 
136: 
1371 
1383 
139; 
140: 
141; 
142: 
143: 
1441 
L453 
146: 
147: 
148: 
LAGS 
190; 
1511 
1521 
1531 
154: 
1591 
1561 
1571 
1581! 
1591 
160: 
161% 
162: 
163: 
1641 
1653 
1661 
157: 
1681 


1691 
1701 
1711 
1721 
1731 
174: 
1751 
1761 
1771 
1781 
179; 
180: 
1811 
1821 
183% 
1843 
1851 
1861 
187 
1881 
1891 
1901 
191% 
174% 
1 
1941 
i92 
1961 
1971 


TF X(LEN(CCHD*$2-0) THEN 6.Ь31Е1 
GWZ--1 $ IZ-e1 : W.NUMZ-U 
WHILE (IZZLENCCMD$2) 
TF HEYZT-MAXDESCX THEN 6.39Е1 
WHILE (MIDS (CMD, ТА, de" ") 
TAT Zt. 
WE ND 
DUMt-RTGHTSCCMDS,UENCCHMD$)-IZ41) 
ТЕ МОТ SW% THEN 6.36E1 
W.NUMZX-W.NUMZ*1 
GOE 1E! 
IF ЕККУ THEN 6.33E1 
EUFF$:EUFFSTEN,TNT. TNOSCHEZ) 
ЗЫ 0) 
GDTO 4.38Е1 
6. 36E1 CHSeler tT’ (DUMS, 1) 
IF СОНИН, "у AND (CXCH$Z"0"») OR СОНЯ") ) THEN N 
FIRLHT "KEYWORDS MAY NOT CONTAIN ELONEE--- RE-ENTER LINE" $N 
GOTO 6.1533Е1 
TF LEFT$XDUMS,12s"," THEN N 
КАТ= УА C" n" *^DUMS$) N 
ELSE. KAT=VAL (DUME ) 
BUFF $bEUFF $*FN.REALONES$CRAÀT) 
KET ASKEYA+1 
GA eL 
6.0861 WHILE (MIDS(CMD$,1%,19 © "» AND (IX%<(LENCCMDS ) > 
АЛТАЙ) 
WEND 
WEND . 
6.31EL ВЕЕ Ф БОЕРА ТЕРЕ" 
ЕЕЕМТ USING "8"; #23 BUFFS 
ELE. LENZSELE.LEMZAI 
НЕМО 


4E1 REM READ AND DISPLAY ARTICLES, SAVING OR DELETING AS WE 00 
R.RECX-2 $ DELX=0 
READ %2,1; LINE BUFFS 
PRINT "ТО DELETE RESPOND TO THE PIXOMF'T ^ > * WITH AT LEAST TWO" 
PRINT "DEPRESSIONS DF LE SIGN №, THEN RETURN.  DEFRESS ONLY THE" 
FRINT “RETURN TO SAVE, ENTER E THEN RETURN TO EXIT TO MENU" 
FRINT 
IF END #2 THEN 4. 4Е1 
WHILE TRUEX 
READ FR КЕСА LINE BUFFS 
PRINT MIDS$(CEUFFS$,AàUTH.LENX*TITL.LEN?Zt1 JOUR. LENZ) j 
FRINT TAECJOUR.LENZ*22; MID$IEUFF$,AGAUTH.LENZ *1,TXTL.LENZO 
FRINT MID$((EUFF$,AUTH.LENXT*TITL.LENX*JQOUR.LENZ*1, ISS.LENX); 
PRINT ТАЕ CGJOUR.LENZ*22;3 LEFTSCEUFF $,AUTH.LENZ) 
“АМТ 
ІМЕІЛ “> "3 LINE ANS$ 
IF UCASES((LEFTS$XGANS$,1))z"E" THEN 4,4Ғ1 
LF LEFTS¢ANS$,2)="428" THEN \ 
FRINT USING "R"? +42,К.КЕСХ; "Z2ZZZZ" 4*RIGHTS$CGOBUFF$,RLENAZ:-7) $N 
DELZzDEILZ-*1 
R.RECZ-R.RECZ*1 
WEND 
4,8Е1 FRINT DELZ; " ARTICLES MARKED DELETED" 
CLOSE 2 
GOTO 6.7E1 


6.34E1 PRINT "FILE FULL---NO MORE ARTICLES САМ EE WRITTEN" 
6.32E1 PRINT EIE.LENZ; " ARTICLES ON FILE" 

FRINT USING “dee +2,1; EIE.LENZ 

CLOSE 2 

GOTO 6.7E1 


6.1Е1 FRINT "NO VOCABULARY FILE NAMED "; LIENAMES 
6.7Еі INFUT "PRESS RETURN TO GO EACK TO MENU "; LINE АМ5% 


RETURN 


6.39E1 КЕМ TOO MANY KEYWORDS ENTERED 

КЕҮХ=0 
EUFFS$sLEFTS$(EUFF$,AUTH.LENZ*TITL.LENAZ-*JOUR,.LENZ*ISS.LENZ) 
FRINT "NO MORE THAN ";MAXDESCX; " KEYWORDS FER ARTICLE САМ" 
PRINT "BE ENTERED. PLEASE SHORTEN LIST AND КЕ-ЕМТЕК" 

GOTO 6.33Е1 


19Е1 КЕМ EREAKOUT KEYWORD AND FIND ITS МОМБЕК 
ТКИ=1 
WHILE МІрО%ОИМ%, ІКУ, D Же" " 1 IRAXTIRAZ*1 $ WEND 
WORDS=LEFT $(DUMS, IRAZ-1)>+EBLANKS 
WORDS:=LEFT$ (HORDS, 14) 
WORD$=UCASE$ (WORDS) 
REM BINARY SEARCH FOR WORD IN KEYWORD ARRAY 
IEXZ-l1 : JEBZ=VOC.LENZ 
19.1Е1 КЕДЕ (ТЕКЕ) 2 
IF MWORDS-KEYWDSCKEXZ) THEN N 
TBA=KEA+L N 
ELSE JEZzKEZX-1 
IF &(WÜüRDS$z-KEYWHDSGKEZO)) AND CIEAZ<=JEBZ) THEN 19.1El1 
ТЕ WORDS$-c-HEYWOSCCHEZ) THEN 19,3El 
IZ-IRZXtIZ-i 
RETURN 


19.3E1 PRINT USING "CANNOT FIND KEYWORD \###"} И. МОМА 
INFUT "PRESS RE WRN TO RE-ENTER COMPLETE LINE "j LINE АМ5% 
ERR%=-1 1 RETURN 
Additional listing on page 400 
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= à | 
Tele Keo! 


ыы, С: commodore 


8032. = ях ‚$1039.00 
4032. TE ae ша $749.00 
8096 Upgrade Ки... ,.,.., $369.00 
Super Pet. ,... “ «es $1499.00 
2031 + 998 жә» vov . $469.00 
8250 Dbi.Sided Disk Drive .., $1699.00 


C commodore 


09060 5 Meg. Hard Disk ... $2399.00 

TERMINALS D9060 7.5 Meg. Hard Disk ... $2699.00 

910 $579,00 8050 ^ à 4..51299.00 

912С $699.00 4040. 22 T .. $969.00 

920C $749.00 8300 (Letter Quality), ... $1549.00 
925C $749.00 8023 ‚......, $599.00 VIC 20 Dust Cover. a.a . .$9.99 
64K Ham 950 $950.00 4022, na " ..$399.00 VIC 1530 Datassette..,........ $69.00 
780 KB Disk Storage WYSE WY100 574900 New Z-Ram.Adds CP/M &64К... $549.00 МІС 1541 (64K Disk Drive), ... $339.00 
Word Processing. Ultracalc CP/M COMPUTERS The Manager , . $209.00 - 283 m peice - 5400 

А 121 em. Exp... ..... | 

C-Basic Software 800 $129900 Magis. ALLE 

802 $264900 Word Pro 5 Plus $319.00 VIC 1110 8K Mem. Exp......... $53.00 


Smith Corona TP 1 
Letter Quality Printer 


$2995.00 
EAGLE 1600. seres 
COMPUTERS 


800A $719 00 


803” 5719.00 
8012 554900 


PRINTERS 
8023 $469.00 
7710 7730 $2399 00 
3510 3530 $1599 00 


MONITORS 
JB-3 260 $i1900 
JB- 20! $149 00 
JC 1242 $299 00 
JC: ' 203 $629 00 


BO2H 5469500 
806 $4999 00 
BIE $8999 00 
303 CALL 
1602 1603 


TIMEX 


SINCLAIR 


16K Memory Module.. 

Vu-Calc 

Check Book Manager 

The Organizer... 

The Budgeter 

Stock Option, .$14.95 

Loan 8 Mortgage Amortizer. $12.95 
.. $109.00 


.. $44.95 
$17.95 
$13.95 
$14.95 
$13.95 


Mindware Printer , 


Word Pro 4 Plus . 
Word Pro 3 Plus . 
The Administrator. 


‚ $299.00 
.--.. $199.00 
. $379.00 
..$219.00 


Info Pro Plus... 5 
Power. а... . $79.00 


РС-1 500 


РОСКЕТ 
COMPUTER 


SHARF 
Earn 


CE 15C Printer. Plotter and 
Cassette Interface Unit 

CE 152 Cassette Recorder 
CE 155 8K Ram 

Expansión Module . ... $94.00 
CE 125 Printer/Micro Cassette ... $129.00 


.$172.00 
„ $62.00 


VIC 1111 16K Mem. Exp. .....$9400 
VIC 1011 RS232C Term. имецасе .. $43.00 
VIC 1112 IEEE-488 Interface .,. $86.00 
МІС 1211 Super Expander ..... $53.00 
VIC Mother Board. Tu $99.00 


МІС 64 
S429. 


PROFESSIONAL SOFTWARE 
Word Processing forVIC64 ... $79.95 


— —— 
MONITORS PRINTERS MODEMS іл: 
= = = 
100 B&W $74.95 mM Smart . $229.00 
300G $16900 C. ITOH (ТЕС) Smart 120011200 Baud) .5549.00 
300A 517900 StarwriterlF 10-40CPS) $1399.00 Chronograph . $1 99.00 
Cotor | 533900 Printmasteri(F10-55CPS) ..$1749.00 Micromodem 100. .. $309.00 
Color 1I $699 00 Prownter 80 Col.(Parallel), 5499.00 Micromodem 11 -$279.00 NEC 
Color ПА 579900 | prownter 80 Col.(Seral) ... . $629.00 MicrEmedem TWIN ет 2355590 3550 PRINTER... $2099 
Color ІН $399 00 P 1 | 
27. A rowniter 2 (132 Col), $799.00 BE н ныны 
OKIOATA қамалы 5'4" 160K Disk Drive .........5249.00 
82A. ‚ $429.00 Cat . tı + $144.00 Sve” 320K Disk Drive. .....$299.00 
вмс D-Ca! $159.00 
83A. $659.00 : oes ' AMOEK 
12" Green $79 99 212 Auto Cat ... $589.00 
B4 (Parallel) . $1049.00 | 
13" Color 1401 (Mid Res) 536900 84 (5епай $1149.00 Apple Cat II. .. ..5279.00 310A Amber Monitor ,,....... $179.00 
9191U 13" $329 00 212 Apple Cat Il... n, .. $609.00 310... е ‚ veces $1 79.00 
ішсе J-Cat. "E $119.00 Amdisk (3 Drive) занава, $729.00 
Mi:croPrism $649.00 Cat 103. .$199.00 DXY Plotter.., » $759.00 
132 (Fully Configured). $1599 00 Cat 103/212. .. $439.00 Color Il  ,,., ТІ $699.00 
$329 00 BO (Fully Contigured) $1399.00 SOFTWARE 
1 i i 
Gal (Or oiher cenligurations ANCHOR 11,5. Easywriter It . ,, «$249.00 
ZENITH STAR Mark | (RS-2321.. $79.00 .0.5. Easyspeller ............. $129.00 
$99 00 Gemini 10. .$379.00 Mark It (Atari . ... $79.00 Peach Package(GL/AP/AR)...S419.00 
SHARP Gemini 15 ж .5489.00 Mark И (ТІ-99). a 4 $109.00 PROFESSIONAL 
OnisfURITER Mark IV (CBM/PET). . ..5125.00 ж-т ушл 


Sharp 13" Color TV $27500 


PANASONIC 
TR-120MiPiHigh Res. Green) 
CT-'60 Dual Mode Color 


$159.00 
$299.00 


Letter Quality ‚ . 1049.00 


OIlABLO 


$999 00 
$1769.00 


Mark V (OSBORNE) , . $95.00 
Mark VI (IBM-PC) nese as $179.00 
Mark Vil (Auto Answer Call), $119.00 
TRS -80 Color Computer. ..... $99.00 
9 Volt Power Supply. ‚ ..... - $9.00 


IBM/PC Word Processing. ...$319.00 
MICRO PRO 


Word Star/Mail Merge ... $399.00 


Circle 104 on inquiry car. COMpPuter mail order east 


800-233-8950 


IN РА. CALL [717]397-9575, 477 E.THIRO ST., WILLIAMSPORT, PA. 17701 
Instock items shipped same day you call. No risk. по deposi! on C.O.D. orders. Pre-paid orders receive free shipping within the Continental United States withno waiting period for certified 
checks or money orders. Add 3% (minimum $3.00} shipping and handling on all C.O.D. and Credit Cardorders. NV. and PA. residents add sales tax. All items subject to availability and price 
{ change NOTE: We stock manufacturer's and third party software for most all computers on the market. Call today for our new catalogue. 


Р FRANKLIN 


ACE 1000 

ACE 10 with Controller Card 
ACE Writer Word Processor 

CALL... 


FOR SYSTEM PRICE! 


пақ UHIVE 
FOR ATARI 


AT 88-S1 $399 00 
АТ 88-A1 $289 00 
RFD 40:51 5953900 
RFD4O.A! $329 00 
RFD40.S2 $86900 
RFD44-S1 $659 00 
АВЕО 44:52 599900 


RANA OISK ORIVES 
Call for price and availability on the 
new Rana Disk Drives for The Apple 


Л HOMECOMPUTERS 


16K.........6199 
32K........$274* 
48K........$359* 


аак ..... 8499 
Call for Price and 


Availability of the NEW 
64K ATARI 1200 


Ace 1000........ CALL and Franklin Computer Systems. *Non-Atari Ram Date Eum $89.00 
410 Recorc-- 57400 Axlon 48K Ram $139 00 
| 810 Disk Di 3429.00 Axion 128K Ram $399 00 
822 Printer 269.00 Intec 48K Board $159.00 
Y 
hac pim, M I | | 825 Printer 3589.00 Intec 32K Board $7400 
A zd x ӘПКЕ 830 Modem 3159.00 One Year Extended Warranty $7000 
100% di oe 820 Printer 3259.00 CX481 Entertainer Package $6900 
Apple Soft Basic 3169.00 CX482 Educator Package $13000 
$ 7 © єз О О $18.00 Сх483 Programmer Package 95400 
" MICR3-SCI $77.95 Cx484 Communicator Package $344.00 
VISICORP DISK ORIVES FOR SOFTWARE FOR АТАН p 
for Apple, IBM & Franklin APPLE t£. FRANKLIN SR S306 _ a ' inns 
Visidex $189.0C РА ac-Man. | тех! Formatter 1 
Visitile $189.0C A40. оо "alli dus d CIT х БЫР 
Visiplot $1590€ im d Caverns.o $32.00 Eastern Front $24.00 
ЧӨН: $89.О‹ EA : Suo Asteroids. $29.00 Family Cash $18.50 
Wieland: :229.0€ du. B900 Missile Com $29.00 Jukebox $13.50 
VisiSchet ..$229.€ | | Star Raiders $35.00 Downhil $18.50 
Desktop Plan ..$189.0€ FLOPPY OISKS алаг Е ы dus 
VisicalciApplella atan.com.om). $179.0 Defender. 95309 Holy Grai 224 99 
| MAXELL Player Piano $18.50 
MVisicorp prices for ІВМ may vary slightly М | 
МО ! {Вох of 10).. $32.00 Keyboard Or: $18.50 
CONTINENTAL MDII(Box of 10; $44.00 Jawbreakel 2. Number Blas $13.50 
HomeAccnt.(Apple/Fran-"-' — $59.0€ FD | (8").. $40.00 эопрогп j ри Frogmaster . $18.50 
Home Accountant (IBM) ‚119.0 FD 11 (B" DD) $50.00 үні: (M rd 747 Land Sir $1850 
1 le/F . е чех er : AH. ow 
5! Class Mail (Apple/Frar $59.00 | VERBATUM Me En $22.00 Bumper Pool 
SIRIUS | 5%" SS DD. ..$26.00 Mouskattack $31.00 CBS 
Free Fall $24.0C 54" DS DD. 536.00 Frogger 531.00 K-razy Shoot Out $32.00 
Beer Run 524.0С ELEPHANT Cross Fire (ROM). $36.00 K-razy Knitters $32 00 
Snake By E $24.0( K-razy Antics $32 00 
hla" SS SN SYNAPSE 
Space Ес $24.0( K-star Patrol 532 00 
Sneakers $24.0( File Manager 800 $69.00 
EPYX 
Bandits $2800 | HEWLETT Chicken 28:20 
BROOERBOUNO p Dodge Racer. 526.00 Crush, Crumble 8 Chomp 7^4.00 
ACKARD Synassembler $30.00 Crypt of the Undead . $24.00 
Apple Panic $23.0( Page 6, $19.00 Curse с! Ва $16.00 
David's Ma 527.0( Shamus р $26.00 Datestones & Hy 
Star Blazer $25.0( Protecto $26.00 invasion Orion 
Arcade Ма! ‚++ $34.0( Nautilus $26.00 King Arthur's He '4.00 
Choplifter $27.0( Slime. . $26.00 Morloc's Tower $16.00 
Serpentine a 527.0( Disk Manager .$24.00 Rescue at Rige $24.00 
INFOCOM ‚149.00 D Ricochet hie: 
Deadline $35.0t $5900 Pacilic Coast ! $25.00 Star Warno! $29.00 
Siar Gru $29.06 НР 11C $72.00 Canyon Climb: $2500 Temple of Asphai $29.00 
Zork | $29.0€ HP 12C $99.00 Tumble Bugs $25.00 Upper Reaches о! Ap: $16.00 
Zork Il or II . $29.0 HP 15C $99.00 Shooting Arcade $25.00 ( 
НР 16C 59900 Clowns and Ball 52500 
Мр! Graphic Master 530.00 WICO 
Bubdisk (128K Нат). $719.0¢ Graphic Genera $13.00 al S t H k 
HPIL PERIPHERALS Іп Stock | oF "ораз 
AXLON L PE a E Micro Painte $25.00 
Apple/Frankhn 128K Ват, .5399.0С Bree Text Wizard $79.00 1-4 Сотоне 
VU-MAX Bishop's Sav $25.00 
SPECIALS р CALL [UU sed 
80 Column Card $159.00 Sands of Eas $25.00 


MESU сисе 104 on inquiry сага. 


воо-648-33 1 1 


IN NV. CALL (70е) 588-5654, Р.О. BOX 6689, STATELINE, NV. 89449 
INTERNATIONAL ORDERS: All shipments outside continental Untted States mus! be pre-paid by certified check only! Inciude 3% (minimum $300) shipping and handlir 


jucational Institutions. 
“P/M с a renctered tradndamark af Dinita: Receaarch Ine 


FPO: Add minimum 55 ОО shipping 


Circle 433 on Inquiry card. ы 


SUPERBRAIN 


The super performing, super 
reliable microcomputer from 
Intertec Data Systems features 
twin double-density 5 4" drives 
with 350K or 700K of disk storage 
- expandable to 10 megabytes. 
A CP/M* Disk Operating System, 
64K of dynamic RAM and more. 


SUPER 
PRICE 


Because мете a nationwide 
distributor of SuperBrain, 
CompuStar, and the CompuStar 
10-Megabyte Disk Storage 
System, we can offer the 
absolute lowest prices in 

the business. 


SUPER 
SERVICE 


Listing 6: CMPRBIB, called by menu selection 5, compresses the file of articles by 


removing all articles that have been marked for deletion by BIBLD. 


1: REH------ FILE CMPKEIE.EAS 

21 

3% REM COMPRESS EIELIOGRAFHY FILE EY REMOVING MARKED ARTICLES 
41 | 

5% COMMON КЕУНО$ ( DD,LIBNAMES$,RLENX, TRUEX, АИТН. СЕМЯ , TITL LENZ 
6% | COMMON MAXBEIEZ,MAXDESCZ, MAXDEF Z , MAXKEYS%, MAXCONZ ,CONCEFT$ (1) 
71 | COMMON ISS.LENZ,CLS$,ERRX, JOUR.LENZ ,KWD.LENX , CHD$ C1) 

8: COMMON LFTZ(GD),RGHTZ (1), CON. КЕУЯ (2), СОМ, КАТЕ (2) ,QUERYS ,L 
91 

10: PRINT CLS$ 

112 РКІМТ ТАВ(12);"------ COMPRESS БІРІ ІПСКАРНҮ------ " 

12: PRINT 

13 

14 


те ее фо ее эх 


КЕМ IF NO BIBLIO FILE THEN GO ВАСК TO MENU 
15: ТЕ END #2 THEN 5.9Е1 

16% OFEN LIBNAME$+". ЕТЕ" RECL КЕМА AS 2 

17; IF БЅІЈЕ (1 ТЕМАМЕ$ +", ЕІЕ")=0 THEN 5 

18% DELETE 2 : GOTO 5.9Е1 


20% КЕМ OTHERWISE SCAN AND DELETE 
21%:  R.RECE21 ! И,КЕСЯ=1 : DELA=0 
22% IF END #2 THEN 5.8Е1 

23% READ $2,1; LINE BUFFS 

24: WHILE TRUEZ 


291 READ $2,R.RECX;LINE BUFFS 

26% IF LEFTS$(EUFF$,S9)z"ZZZZZ" THEN 5.2Е1 
271 IF ReRECA“<>W.RECZ THEN 5 

28% FRINT USING “8%; $2,M.RECX; BUFF$ 
29% R.RECZZR.RECX*1 : М.,КЕСХ=Н,КЕСЯ+1 
30: GOTO 5.3Е1. 

313 5.2Е1 R.RECX-R.RECZ*1 : DEL“Z=DELA+1 
323 5.3Е1 НЕМО 


33; 5.8Е1 PRINT USING "&"; #2,W.RECZ; СНК$(26) 

34: PRINT USING "#44444"; %2,1; H.RECZ-2 

35: CLOSE 2 

36% PRINT H.RECAZ-2; " ARTICLES ON FILE" 

37% PRINT DELZ} " ARTICLES WERE REMOVED" 

38: 5.5Е1 INFUT "FRESS RETURN TO GO EACH TO MENU" LINE ANS$ 
39: CHAIN "EIELIO" 

40: 5,9Е1 PRINT "NO EIELIO FILE NAMED ";LIENAME$S 

41; GOTO 5.5Е1 


Listing 7: BIBSRCH, called by menu selection 4, is the first of two programs that ex- 
ecute in sequence to search the file of articles and report the results. BIBSRCH receives 
an interrogation from the user, checks it for syntax, and interacts with the user to define 


Better yet, we offer you a 
great deal of service and support 
| because we want your business 


tomorrow as well as today. 


e We'llburn-in your SuperBrain 
for 72 hours before 
we deliver it 

e We'll help with installation 
and configuration 


e We'll repair equipment at our 
service center and replace 
modules when necessary 


e We'll fill your software needs 
or help you develop your own 

e We'll match your SuperBrain 
with a super printer 

For more information call 609-424-4700 


or 215-629-1289. To order call toll-free 
800-257-5217. 5 NJ call 609-424-4700. 


TRSTA 


И 2 Keystone Avenue 

! Cherry Hill. NJ 08003 
* Registered trademark of Digital Research Inc. 
SuperBrain and CompuStar are trademarks 
of Intertec Data Systems. 


mi 


= EMS. 
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the interrogation in terms of vocabulary keywords. 


КЕМ ------- FILE EIESRCH.EAS 


REM FIRST SEGMENT OF BIBLIOGRAPHY SEARCH ROUTINE 

COMMON КЕУНО$ (1), СТЕМАМЕ$, КЕЕМХ, ТКОЕХ ‚ АЦТН , СЕМЯ, ТТТЬ, LENZ 
COMMON MAXEIEZ,MAXDESCZ,MAXDEF Z,MAXKEYSZ,MAXCONZ, СОМСЕРТ$ (1) 
COMMON ISS.LENZ,CLS$,ERRX,JOUR.LENZ,KHD.LENZX,CHD$ (1) 

COMMON LFT4(1),RGHTA(1),CON,. KEYA(2) ,CON.RATE(2),QUERY$,L% 


Фо Фо әз ое 94 Фе oo әз 


ONO атьш мн 


Н DIM СОМ, КАТЕ ‹ МАХСОМЯ , МАХОЕЕЛХ +1 ) ,RGHTX(MAXCONZ) ,CHD$ CHAXCONZ) 
10% CONSOLE 
111 ERRA=0 
121 ELANK$ =" чв 
13%  FRINT CLS$ 


141 РКІМТ TAE(12); "-------- EIBLIOGKAFHY SEARCH-------- " 


153 FRINT 

161 

17% REM READ KEYWORD VOCABULARY 
181 


19% КЕМ IF NO VOCABULARY FILE EXIT TO SYSTEM 
20%) ТЕ END $1 THEN 34E1 

21% OPEN LIENAMES$-*".UOC" AS 1 

221 IF SIZECLIBNANES$+",VOC")=0 THEN 5 

231 DELETE 1 $ GOTO 34E1 


1 REM OTHERWISE READ IT ALL 
26$ IF END #1 THEN 33E1 

271 VOC.LENA=1 

281 WHILE TRUEZ 


291 READ #1; LINE KEYWD$(VOC.LENZ) 
301 VOC.LENZ=VOC.LENZ+1 
311 WEND 


32$ 3361 CLOSE 1 
33%  VOC.LENXZUOC.LENZ-1 


353 REM IF NO BIBLIO FILE, EXIT TO SYSTEM 


Listing 7 continued on page 402 


DIM LFTZ(MAXCONZ), CONCEFT$(MAXCONZ), СОМ, KEYXACMAXCONZ, MAXDEFZ*1) 


Our Prices Will Get Your Attention. 
Qur Service Will Keep It. 


ORDER NO. DESCRIPTION LIST | AEIPRICE ORDER NO. 


EE 


DESCRIPTION 


SE 


LIST 


449 


464 
499 
649 

85 


250 


140 


1695 
1695 
1995 


1995 
990 


AEI PRICE 


1500 


1594 
1764 


2065 
237 


2276 
2600 
2917 
3041 


2276 
506 


Call 
Call 
Са! 
Сай 
Call 


Call 


486 
713 


Call 
Са! 
36 
36 


11 


һе) 


1441 
1441 
Call 


Call 
809 


TS-802 Integrated ‹ МЕ-3510-1 МЕС35105ріпу  er2/O 
Compuler «zi2esssvuwasxe- 3295 2632 Serial 35 CPS ........... 
TS-802H Integrated Hc NE-3515-1 МЕС 3515Spinwriter R/O 
COMDUIGl c:cscseseeaecs. 9995 Са! Serial Diabto Compatible 
TS-4602G 16 Bit 802 Typ 4495 Call NE-3530-1 МЕС 3530 Spinwriter..... 
TS-1602GH 16 Bit 802H Ty NE-3550-1 NEC 3550SpinwriterR/O 
Сотрше!......-...а... 6995 Са! Paralle! ІВМ Compatible , 
TS-806-20 Multi-User Cot ise 7195 Са! NE-35-TRAC Bi-directional Tractor ,.. 
TS-816 Multi User Cor ... 8995 Са! NE-7710-1 МЕС 7710Spinwriter R/ 
TV-910-P Televideo 910 wien 699 573 Send 55 CPS „осаат 
TV-910 Televideo 910.,,......... 699 573 NE-7715-1 МЕС 7715 SpinwriterR, 
TV-912 Televideo 912C ......... 925 685 Serial Diablo Camp. ..... 
ТУ-920 Televideo 920C „...,.< 995 737 NE-7720-1 МЕС 7720 Spinwriter K 
Ту-925 Televideo 925. ....... 995 745 Seriol 55 CPS ...„..+э»әз+ 
ТУ-950 Teievideo 950 ...„„ „3, «+а 1195 921 NE-7725-1 МЕС 7725 Spinwriter К 
TV-9010 Second Page ( Serial Diablo Comp. ...., 
912/920 io sas шка ge 80 50 NE-7730-1 МЕС 7730 Spinwriter uasa 
TV-9050 One Additional Page fc NE-PC-8023 Parallel ............. m 
925/950 iacu sr ue ja 95 62 PLUS OTHER ACCESS 
TV-9051 Three Additional Pane: 
for 950 (.4.4..өл әгегтееей 120 95 
М-ММ Far AnyTelevic 60 53 SIAR 
TS-24-001  TeleSolutions 
* Сас5!сг 4. vy vacua в 790 Сай . Ur-odou-ir ou Column voi 
TS-100 WordStar . квәее» heu VERS se 495 280 Printer - Parallel жамы 25 
15-150 SpellStar... -...... i 250 154  DP-8480-TS 80 Column Dot ! 
TS-200 MailMerg: " eu 250 171 Printer - бегісі..,........ 
TS-300 Datastar as a Mas... 295 238 Gemini-10 10” Carriage - Parallel .. 
TS-400 SUDOISO(T «vus pe rua imus 250 164  Gemini-15 15” Carriage - Parallel .. 
TS-1000 COCO. «aure аа . 145. 128 Serial Interface Card .,,. 
TS-806H/20 20 MB Expansion forTS-I 3600 2948 DP-8240 40 Calumn Dot Matrix 
TS-TW ` Telewriter - МЕС 3500 .... 2195 1629 Parallel or бегісі!......... 
f ATANPFETCTA T) ч OKIDATA 
NS-94404 — Adv-2Q-64K Computer ., 3599 Call ОК-82А Okidata Microline 82A 
NS-97404 Adv-1@-64K-HD-5 with Tractor Feed a nen dae 
COMDUIE! 22255325046; 4999 Call OK-83A Okidata Microline 
NS-94401 — Hrz-2Q-64K Horizon .. .... 3599 Cal OK-84A-P Okidata Microline 
NS-97 40 Hrz-1Q-64K-HO-5MB .,... 4999 Саі - Parallel ,,54.--.....: 
PLUS OTHER NORTHSTAR PRODUCTS ОК-84А-5 Okidata № 
= Serial »uUneQo9 4 d UH.» 209 LA 
[ZENITE OK-G-82 . Okigraph | for 82A , sers 
OK-G-83 Okigraph | for 83A wae. 
OK-2K 2K Buffer/Serial BD. 
ZVM-121 GreenScreen Manit^" ,, 160 99 с МОЕ... „а.а. 
Z-19-CN Z-19 Terminal ...... жаў 895 672 ^ 
71-1-А Auto-Did Termina ...... 699 526 И MANNE МАММ 
Z-25-AA 7-25 Dot Matrix Printer... 1499 1198 (MANNESMANN ALLY 
2-89-81 7-89 Computer System , 2499 1952 
7-90-82 2-90 Computer System , 2799 2176 миш Oen LUU ТИРЕ 
2-89-Х 2-89 w/o Integral Drive .. 2495 1749  MT1602 Parallel 200 СР< ...,... 
2-90-80 2-90 w/o Integral Drive 2895 1950 МТ1805 Serial - 200 CPS } 
2-37 2-37 Dual 5" Disk Drives , 1995 1593 М11802 Рагаіе! - 200 СІ 
2-87-89 287 Dual 5" Disk Drives , 999 898 OFBU СР coc dca cM RET 
2-87-90 Same Disk add 400К MT^460L SorP - 160 CPS. злее 
ТҮРІ амы ela sx ER 999 ВОВ: Je Sele a oe ee 
75-67 2-67 Wincl PLUS: ANADEX . С-ТТОН . DATA 
Floppy Ой ..4«--«.... 5995 4747 5 е " 
7-27- ПА 747 Dial f 3808 Са SOUTH TI DIABLO COMREX 


PLUS: MORROW . ALTOS . EAGLE - 
NEC PERSONAL . FRANKLIN ACE 


P E — == 


ТЫНЫС 


= * PROVEN PRODUCTS 
NE * SYSTEM DESIGN HELP 
‚ « BENCH TESTING AND CONFIGURING 
TECHNICAL SUPPORT STAFF 
SERVICE AFTER SALE: 
(800) 854-7635 TECHNICAL SERVICE SUPPORT 
We will pay the freight — both ways — for repair 
* on verified returns within 30 days of sale. 


TERMS AND CONDITIONS 
Prices change doily Со! for current pricing and availability Prices based 
оп prepaid cosh orders We accept cashiers checks. money orders, bank 
wires, or personal checks (10 days to clear). COD, — standard chorges 
plus 2% handling for orders outside California. Mastercharge & Visa — 
5% handling Califotnio residents add 6% sales tax. 


Circle 39 on inquiry card. 


ALSO AVAILABLE: 


MODEMS . DISKETTE STORAGE BOXES 
DISKETTFS . CLIPSTRIP . RIBBONS 


ORDER NO. DESCRIPTION LIST AEIPRICE 


SOFTWARE 


" тли фт кеа а 


ља ъл а әзаннеечнцаеетаатавлеттеФоеете 


Арріе DOS — Cosselie’s caveseceaaceewe ses 
Apple DOS =, Diskette рог 9 d » 9 ө € € o3 9 4» 9 da +++ от 
Atari 400/800 Diskette ................ шаш сд» жа 


Atari Соагтйде............ bp 

Atari Cassetle. sic venecesncanncasecomucn анаа Rma Ed É 
Basic 4 СР/М Ба” пня ere tee тех Eee ee ФА о 
CP/M-86 Display Wrifei .asuscncccasesevarcrsqenesse 
Cromemco CP/M 5%" 

DEC VT-180 CP/M 5'4" 

Eagle CP/M 5%” RRP EF ATR ANP GRRE 
Heath 7-90 CP/M 5%” 


форинт ив 


eet 


SPSS PREP SAAB S REREAD тай» 


Heath Zenith CP/M 5: „а.е "ALI 
Hewlett Packard 125 C . C 

Hewlett Packard 8 7 Сї one 

IBM Р.С. CP/M 86..... оре FOR 

BM PC. DOS. зары раев 

NEC CP/M 5%”%............. лик “UR 
Northstar Advantage CP/M ! Je RENT 
Northstar Horizon CP/M 5%". gee 

Ohia Scientific С-3 CP/M 5:4 ... PRICING 


Osborne CP/M 5%”... 
Otona CP/M 5W" ...esuesseuenvse 
@D-Micropolis Mod 
Sanyo 1000 CP/M 5 
Sirius Victor 5a" ., ames жару 
Software for 8086 Co 
Standard CP/M 5%" „ененин ннен чу чет 
Superbraln 5 22. ііі 
Timex/Sinciair ZX81 . 

TRS-80 Cassette Models | & H іа EAA СТ 
TRS- 80 Diskette Modeis | & Ш] жәтебізетттекебӛтежетігтя 
TRS-80 Model | СР/М а тазривыиз небе щих № фт ет + 
Televideo CP/M 514" 
VIE: 20 asayan ius 
Wang CP/M 5%”, 8" 
Xerox 820 СРУМ 5% 


(MARCH 


п ғ Wb F VB ^ 


WORD PROCESSOR 
WITH MAILOUT™ 


+ ох иена ное катя 

+“ 
рано монанаьяо 
PP area чифовачионииоьто соя 


ыәбтатеетететкиве їзїї 


Шззізі?та 


опора инок чот чело нон 
Ce ee над рии Gon 8 Ra d a v o» 


»3285482421)* »*rifétbruccusonts»sétnvititnunuws 


узла алачеч«чаеа«гаттезезаат- 


Powerful dot, flexible dot,easyto use! 


Е TT MARCH 
Compatible With: АН PRICE 
· Northstar Advantage - Televideo 802 
- 8” IBM Standard . ІВМ PC-DD 

Dind и. тараган ПО 

- Kpro.. ЖҰРТЫН о кааз аккан $300 
Apple T (64K) СРМ...... о» 
Franklin Ace 1000 

: 64K Ram . 40 Key Numeric Pad 

. U/L Case Keyboard - Muffin Fan ... Call 


Prices change dally 
call for current pricing. 


CALL TOLL FREE: 


800-854-7635 


IN CALIFORNIA CALL: 


(619) 562-7571 


AUTOMATED EQUIPMENT, INC. 


8775 Olive Lane. Suites I & J - Santee, CA 92071 
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Circle 300 on inquiry card. 


Now Attractive 


Industrial Quality 


Main Frames 
as low as $200 


ғ Dual LED Display 

• Shock Mounted 6 Slot 
Mother Boards/Card Cage 

• Р5-101 Power Supply 

* Power & Reset Switches, A/C Filter, 
Fan, Etc. 


5D5-5100-SL 

8" Floppy Drive Enclosure/System 
Special Lift Out Drive Rack 

Fits all Regular and Stim-Line 8" Drives 
Also Will Support 5%” Hard Disk 


SD$-5100-MFL 
5'4" Floppy and/or Hard Drive 
Enclosure/System 


SDS-MF2 %0%-МІС 
12 Slot $100 Computer Chassis or 
B" Micropolis Hard Disk Cabinet 


Р%-101 Power Suppl 
This solid supply givés you the capability 
of running any variety of В” floppy or 
514^ floppy or hard disk drives as well 

as power à full 5100-Buss 


Regulated: Unregulated: 
BV @ 8 amp +16V @ 1 amp 
+5V @ 5 amp -16У @ 1 атр 
+12V @ 5 amp 
+24V @ Samp 
— бог —12V @ Татр 
—— 4 SLENGES 
— SERRA DATA 


Fresno, Callfornia/ 
Marketing Division 


21162 Loraln Road, Falrview Park, Ohio 44126 
{216} 331-8500 TELEX: 980131 WDMR 


See our other ad on page 39 
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Listing 7 continued: 


36: 
37: 
38; 
39: 
40: 
41; 
42, 


43% 


о Cn cn CA cn cen cn cn 
e © 0 o л ьш) 


IF END $2 THEN 34E1 

OFEN LIBNAME$+". BIE" AS 2 

IF SIZE(LIENAME$+".BIE")=0 THEN \ 
DELETE 2 : GOTO 34E1 

CLOSE 2 


REM OTHERWISE GET А QUERY, 
GOSUE 1Е1 


CHECK SYNTAX АМО FARSE 


REM THEN DEFINE QUERY IN TERMS OF KEYWORDS IN VOCAEULARY 
GOSUE 18E1 


REM NOW TO THE REST OF SEARCH ROUTINE 
CHAIN "EIESR2" 
STOF 


REM FUNCTION TO RECOGNIZE FUZZY OFERATORS AND FARENS 

DEF FNSPFEC.CHZ(DUM$,FOSITZ) 

CH$-MID$(DUM$,FOSITZ;1) 

FNSPEC.CHA=0 

IF (CH$z"£$") OR ((CH$7z"'") AND (CH$<="4+")) THEN FNSFEC.CHZz-1 
RETURN 

FEND 


REM GET AND FARSE АМ INTERROGATION РНКАЗЕ 
1E1 ERRZ=0 

1.2E1 QUERY$z''" 

FRINT "ENTER INTERROGATION FHRASE" 

INPUT ">"; LINE QUERY$ 

QUERY$-UCASE $CQUERY $) 


REM ROUGH SYNTAX CHECK 
IXsi . 
IF LEFTS$(QUERY$,1)«»"(" THEN N 
ERRX-3 : GOSUE 9E1 ! ERR%=0 : 
РАКЕМХ=0 
WHILE I%<=LEN(QUERY$) 
IF MID$(QUERY$,1%,1)="(" THEN РАКЕМХ=РАКЕМ +1 
IF MID$(QUERY$,I%,1)=")" THEN FAKENX-FARENZ-1 
IX-IX*1 | 
НЕМО 
IF РАКЕМУ THEN ERR%=4 : 


GOTO 1.2E1 


GOSUE 9Е1% ERRX-0 : GOTO 1.2E1 
REM NOW TO FARSE 
FTR.ONEZ-1 3: PFTR.TMOZ-1: 1%-0 
1.1Е1 WHILE (FNSFEC.CHX(QUERY$,FTR.ONEXZ)) AND (FTR.ONEZSLENCQUERY$)) 
FTR.ONEZ=FTR.ONEZ+1 
WEND 
IF FTR.ONEZ>=LEN(QUERY$) THEN RETURN 
LZ-LZ*1 
LFTZ(L4Z)=FTR.ONEZ% 
FTR.THOXZFTR.ONEZ 
WHILE NOT FNSFEC.CHZ((GUERYS$ ,FTR.TMHOZ) 
ҒТК. THOZZFTR.TWOX*1 
МЕМО 
RGHTZ(LZ)-PTR,TMHOZ 
CONCEFT$(LX) zMID$(QUERYS,LFTZGLZ) ,RGHTZ(GL А) -LETZGLZ)) 
FTR.ONEZX-F TR. THOZ 
GOTO 1.1E1 
RETURN 


à 


9E1 REM ERROR COMMENTOR 

ON ЕККХ GOTO 9.1Е1,9.2Е1,9.4Е1,9.5Е1,9.6Е1 

9.1Е1 FRINT "АМ ILLEGAL КЕУНОКО INFUT--"; 

GOTO 9.3Е1 

9.2Е1 FRINT "RATINGS MUST EE IN RANGE 0.0...1.0--'; 
GOTO 9.3Е1 | 

9.4Е1 FRINT "ENTIRE FHRASE MUST EE ENCLOSED IN FARENS--"; 
GOTO 9.3E1 

9.5Е1 FRINT "RIGHT AND LEFT FARENS MUST EE BALANCEO--"; 
GOTO 9.3E1 

9.6Е1 FRINT "KEYWORDS MAY NOT CONTAIN BELANKS--"j; 

9.3E1 FRINT "RE-ENTER FHRASE' 

RETURN 


18Е1 REM DEFINE CONCEFTS IN TERMS OF KEYWORDS 
FRINT "PLEASE DEFINE EACH OF THE CONCEFTS YOU HAVE ENTERED" 
FRINT "IN TERMS ОҒ KEYWORDS AND THEIR APFLICABILITY" 
PRINT "EXAMPLE : THEORY 0.6 АРРЕТСАТТОМЗ 0.6" 
FRINT 
FOR JX-1 TO 1% 
18.3E1 KEYZ-0 
FRINT CONCEFT$(J4)j 


INFUT “$ "j LINE CMD$(JZ) 

CM0$(JZ) -UCASES$(CMO$(CJZ)) 

SWZ=-1 ! I%=1 

WHILE (IX«ZLEN((OCMD$(JZ))) AND (KEYZ«MAXDEF X) 
WHILE MIOS$(CMOS$((JZ)O,IX,10z" " $i IZ=IZ+1 : НЕМО 


OUM$=KIGHT$( CMD $(JUZ),LENCCMD$ (4%) )-I4+1) 
IF NOT SWA THEN 18.7E1 

HEYZZKEYZ*1 

GOSUE 8E1 

СОМ. КЕҮХ (ЈА, KEY 2) =KEZ 

SWZz-0 


Listing 7 continued on page 404 


THE FORTH SOURCE" 


MVP-FORTH - A Public Domain Product 


MVP Forth is fig-FORTH modified by 10096 of the FORTH-79 Standard 
Required Word Set plus the vocabulary for the instructional book Starting 
FORTH. Editor, assembler and utilities are included. 


Transportability of programs is assured since the kernal of MVP-FORTH 
is the same for all computers to the machine dependent READ/WRITE 
instructions. 


Modification and extension (up or down) is simplified by having the 
Source code and through the use of MVP-FORTH Programming Aids and 
Cross Compilers. 


The CP/M" аге supplied on 8", SS/SD, ІВМ 3740, format disks. The 
include a track and sector calculation array for down loading to other 
sizes and formats. Other disks are machine specific. 


АП About FORTH is an annotated glossary of MVP-FORTH words as well 
as other dialects. It is in 8080 code, other MVP-FORTH implementations 
include documentation of the differences between it and other CPU's and 
computers. 


FORTH DISKS 


FORTH with editor, assembler, and manual. 


С APPLE Il/N+ by [] PET* byFSS $90 
MicroMotion $100  [j TRS-B80/I" by Nautilus 

O APPLE II by Kuntze $90 Systems $90 

[1 ATARI" valFORTH $50 L) 6800 by Talbot 

O CPIM: ру MicroMotion $100 Microsystems $100 

О CROMEMCO" ру Inner С 6809 by Talbot 
Access $100 Microsystems $100 

С HP-85 by Lange $90 (О 280 by Laboratory 

С IBM-PC" by Laboratory Microsystems $50 
Microsystems $100 ГІ 8086/88 by Laboratory 

[1 NOVA by CCI, quad Microsystems $100 
floppy $100 LJ] VIC FORTH byHES, VIC20 

cartridge $60 


Enhanced FORTH with: F-Floating Point, G-Graphics, T- Tutorial, 
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other 
Extras, 79-FORTH-79. 
ГІ APPLE ПІЛІ-- бу Micro- 
Motion, Е, С, & 79 $140 


O TRS-80/l or Ш by Miller 
Microcomputer Services, 


O ATARI by F, X, & 79 $130 
PNS, Е, С, & X. $90 ІІ TUTORIAL by Laxen & 

С CPIM by MicroMotion, Harris, CP/M with a copy о! 
Е & 79 $140 Starting FORTH $95 


С! Apple ІШІ +, GraFORTH by [] Extensions for Laboratory 
Insoft, stand alone Microsystems ІВМ,280, and 


graphics $75 8086 | 
(| H89/Z89 by Haydon, (- Software Floating 
T&S $250 Point $100 
.] 8087 
H89/289 by Haydon, Т $175 ІІ 8087 Support 


(IBM-PC or 8086) $100 
IBM-PC, PolyFORTH by [] 9511 Support 


_+ 


FORTH Inc., (280 or 8086) %100 
Е, С. $, М, MT, & X $300 Ц Color Graphics 

L] Multi- Tasking FORTH by (IBM-PC) $100 
Shaw Labs, CP/M, [.] Data Base 
X & 79 $395 Management $200 


CROSS COMPILERS Ailow extending, modifying and compiling for 


speed and memory savings, can also produce ROMabie code. *Requires 
FORTH disk. 


I. | CP/M $300 L] IBM* $300 
11 Н89/789 $300 (| 8086* $300 
| 1 TRS-80/l $300 | } Z80* $300 

| Northstar” $300 L1 Apple + $350 


|] fig-FORTH Programming Aids for decompiling, callfinding. 
and translating. Specify CP/M, ІВМ-РС, 8086, 280, or 
Apple Il/ll + $150 


MVP-FORTH PRODUCTS for CP/M® |BM-PC? and Apple® 


(| MVP-FORTH Programmer’s Kit including disk with 
documentation, ALL ABOUT FORTH, and STARTING 


FORTH. Assembly source listing versions. $100 
(1 MVP-FORTH Disk with documentation. Assembly source 
listing version. $75 
L] MVP-FORTH Cross Compiler with MVP-FORTH source in 
FORTH. $300 
| | MVP-FORTH Programming Aids for decompiling, 
callfinding, and translating. Specify computer. $150 


| | MVP-FORTH Fast Floating Point for Apple ЇЇЛЇ+ on board 
with 9511 math chip. Requires MVP-FORTH for Apple $400 


[] MVP-FORTH Assembly Source Printed listing. $20 
L1 ALL ABOUT FORTH by Haydon. MVP-FORTH reference, 
plus fig-FORTH and ҒОНТН-79, $20 


ж ж ж MVP-FORTH operates under a variety of CPU's. computers. 
and operating systems. Specify your computer and operating 
system. CP/M supplied on 8", 55/50, 3740 format. * ж ж 


FORTH MANUALS, GUIDES & DOCUMENTS 
С ALL ABOUT FORTH by [1 AIM FORTH User's 


Haydon. An annotated Manual $12 
glossary of common FORTH Гу APPLE User's Manual 
words, MVP-FORTH MicroMotion $20 
reference. $20 гу TRS-80 User's Manual, 
[1 And So FORTH by Huang. А MMSFORTH $19 
college level text. $25 Г] METAFORTH by Cassady, 
|] FORTH Encyclopedia by Meta compiler in 8080 
Derick & Baker. A complete code $30 


programmer's manual to fig- n 
FORTH with FORTH-79 
references. Flow charted, 


Systems Guide to fig- 
FORTH $25 


2nd Ed. $25 СІ Caltech FORTH Manual $12 
L] Starting FORTH by Brodie. © Invitation to FORTH $20 
Best instructional manual L] PDP-11 FORTH User's 
available. (soft cover) $16 Manual $20 
1] Starting FORTH (hard С CP/M User's Manual, 
Cover) $20 MicroMotion $20 
[] 1980 FORML Proc. $25 О FORTH-79 Standard $15 
[] 1981 FORML Proc. С FORTH-79 Standard 
2 Vol. $40 Conversion $10 
L] 1982 FORML Proc. $25 O Tiny Pascal in 
[] 1981 Rochester FORTH fig-FORTH $10 
Proc. $25 Ш NOVA fig-FORTH by CCI 
С 1982 Rochester FORTH with editor, assembler, and 
Proc. $25 utilities $15 
[] Using FORTH $25 O MVP-FORTH Source Listings 
: О IBM-PC О CP/M 
(1 A FORTH Primer | $25 ГІ Apple tll + $20 
[1 Threaded Interpretive 
Languages $21 
Г] Installation Manual for fig-FORTH, contains FORTH 
model, glossary, memory map and instructions $15 


Source Listings of fig-FORTH, for specific CPU's and computers. Тһе 


Installation Manual is required for implementation. Each $15 
O 1802 (1 6502 Г] 6800 Г) AlphaMicro 
ГІ 8080 ГІ 8086/88 0 9900 DO APPLE | 
1 PACE О 6809 О NOVA O PDP-11/LSI- 11 
D 68000 О Eclipse O VAX 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS. 
INC.). VISA, MasterCard or COD's accepted. No billing or unpaid PO's, California 
residents add sales tax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank. include for handling and shipping by Air: $5 for each item 
under $25. $10 for each item between $25 and $99 and $20 for each item over 
$100. Minimum order $10. All prices and products subject to change or withdrawal 
without notice. Single system and/or single user license agreement required on 
some products. 

DEALER & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 297 on Inquiry card. 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 
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Clrcle 240 on Inquiry card. 


The Best and Most Complete 
LOGO for Apple Il on the market 
at a Super Saver price. 


Sprites now available for LOGO 


Krell’s College Board 


SAT* 


Preparation Series 


ATARI, APPLE, PET, TRS-80, IBM 
A COMPREHENSIVE PREPARATION PACKAGE 
MORE THAN 40 PROGRAMS/$299.95 

. Diagnostic analysis 

‚ Prescription of Individual study plans 

. Coverage of all SAT* skills 

. Unlimited drill and practice 

. SAT* Exam Question simulator 

. All questions in SAT* format and at 
SAT’ difficulty level 

. Instantaneous answers, expfanations 
and scoring for problems 

. Worksheet generation and performance 
monitoring - (optional) 

. А complete record mmanagement system - 
(optional) 

. Systematic Instruction in pertinent math, 
verbal and test taking skills - (optional) 

Krell's unique logical design provides 
personalized instruction for each student 
according to Individual needs. 


Shelby Lyman N 


Chess 


Shelbys Socrates Chess Tutorial Series uses the 
latest Al Techniques to customize each lesson for 
you. Construction modules cover every aspect of the 
game. For all micro's. Call or write for details. 


Amazing Ben 


The Royal Road to 
Artifical Intelligence 


$79.95 
CONNECTIONS 


A complete game system. Learn the principles of 
scientific reasoning in your choice of game formats. 
Expand minds at all ages. Subject areas inciude: 
Geography, Biology, Everyday Objects. etc. 


Game System $99.95 


Data Base, $24.95 per subject, 
3 for $50 


Isaac Newton + F.G. Newton 
$49.95 
Descarte’s Delight 
$89.95 


KREL 


SOFTWARE CORR 


Ше пар ш! Ше жї ote Cag 


1320 Stony Brook Road/Stony Brook, NY 11790 
Telephone 516-751-5139 


Krell Software Corp. has no olficial ties with the College Ent- 
rance Examination Board or the Educational Testing Service. 
Krell is. however. a supplier of products to the ETS 


“Trademarks of Apple Comp. Corp.. Tandy Corp. 
Commodore Corp. Digital Research Corp.. 1.В.М.. Atari Corp. 


N.Y.S. residents add sales tax 


Prices slightly higher outside US = 
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Listing 7 continued: 


132% 
133: 
134: 
135; 
136; 
137: 
138; 
139: 
140: 


Listing 8: BIBSR2 is the second of the two portions of the search program. It scans the 
file of articles, calculating a satisfaction rating for each, summarizes the scan results, 


GOTO 18,8Е1 
18.7E1 CHS$=LEFT$(DUM$,1) 
IF (CH$<>".") AND ( (CHS "0"%) OR (CH$»"9")) THEN \ 
ЕККЯ=5 $ GOSUE 9Е1 $ ERR%=0 $ GOTO 18,3E1 
IF CH$z"," THEN Х 
CON. КАТЕ CUZ, КЕҮХ) =VAL ("0"+01М$) \ 
ELSE СОМ, RATECJX ,KEYX) =VAL (DUM$) 
ТЕ (CON.RATECJZ,KEYX)21.,0)0 OR (CON.RATECJX,KEYX)«0.,0) THENN 
ERRZ-2 $ GOSUE 9E1 i^ 
ЕККЯ=0 % GOTO 18.3E1 
SWA=-1 
18.ВЕ1 WHILE (МІ0%(СМ06(,22,1%,12<2" 
1%=1#+1 
НЕМО 
НЕМО 
CON.REYZ(GJX,KEYX*12)-0 $ СОМ, КАТЕС МХ, КЕУЯ+1 ) =0,0 
NEXT J% 
RETURN 


") AND (CIZ<LENCCMD$ (U2) >) 


8E1 REM BREAKOUT KEYWORD FROM INPUT STRING AND FIND NUMBER 
IRZ-1 
WHILE MIDS$ODUMS,IRAX,12«€52" " $ IRX=IRX+1 | 
WOROS=LEFT$(DUM$,IRZ-1) + ELANKS$ 
WOROS=LEFT $(WOROS KWO. СЕМЯ) 
REM BINARY SEARCH FOR WORD IN KEYWORD ARRAY 
IEZ-1 $ JBZ-UOC.LENZ 
В.1Е1 KE&X=(JEX+IEX)/2 
IF НОКО$>КЕУНО$ (КЕЙ) THEN \ 

IEZXZHEZ*1 N 

ELSE JEZZHBZ-1 
IF (WHORO0$KEYMD$(RKEZ2)) AND CIBERZ-JEZ) THEN 8.1Е1 
IF (WOROS$S: KEYWDS (KEX)) THEN 5 

ERRX-1 %: GOSUE 9E1 $ ERRX-0 $N 

GOTO 18.3E1 
IXSIRZ*IZ-1 
RETURN 


WEND 


REM NO FILES 

J4E1 РКІМТ "NO LIERARY FILE NAMED "j LIBNAMES 
INFUT "FRESS RETURN TO EXIT TO SYSTEM "; LINE ANS$ 
STOF 


and lists those articles that meet your specifications. 


= c © о WX o Cl an C) P3. i © 0 CON O&O Cl B&W NH сс se «2 оо ce оо эө ** эө өө 


ФФ ее өз 90 өз Фе ге ое әс ФФ 9*9 ot Фо oo ФФ Ce Bt әс OF ФФ OF го ое 


WWWNNNNNN NN NN e p p Re кә RA кә m кә OON О (Л р О В 


REM ------- FILE EIESR2.EBAS 


REM SEGMENT TWO ОҒ BIBLIOGRAPHY SEARCH PROGRAM 

COMMON KEYWD$(1),LIGNAMES ,RLENZ,TRUEZ,AUTH.LENZ, TITL.LENZ 
COMMON MAXEIEZ,MAXDESCZ,MAXDEF X, MAXKEYSZ ,MAXCONZ,CONCEFT$(1) 
COMMON ISS.LENZ,CLS$,ERRZ,JOUR.LENZ,KWO.LENZ,CMD$(1) 

COMMON LFT%(1),RGHT4(1),CON.KEY%(2) , СОМ, КАТЕ (2) ,QUERY$,L% 
DIM OF .STK$(MAXCONZ), У, БТК СМАХСОМА), ART.KEYXIGMAXDESCAZ) 

DIM RPT4(112, ART.UALCHAXDESCZ) ,U( MàAXCONZ) ,RATINGZ(MAXEIEZ) 


GOSUE 19Е1 i 
CHAIN "EIBLIO" 
STOF 


REM FUZZY LOGICAL FUNCTIONS 

DEF ҒМ.?АОЕН(А,Е,СН%) 

ЕККА=0 

IF СН$= "ж" THEN 4E1 

IF CH$="+" THEN 4.1E1 

IF СН%<>"%" THEN ЕМ, 2А0ЕН=0; ЕККА=3 ; RETURN 

IF Б>(1.0-А) THEN FN.ZAQEH=E ELSE FN.ZADEH=1.0-A 
RETURN 

4Е1 IF АЕ: 
RETURN 
4.1E1 IF A>E THEN FN.ZADEH=A ELSE FN.ZADEH-E! 
RETURN 

FEND 


THEN FN.ZADEH=A ELSE FN,ZADEH-E: 


3E1 REM BUILD STRING Y$ FROM QUERY$ 
REM NAMES WITH THEIR VALUES 
Y$z"" $ YS$zLEFTS$(QUERY$,LFTZ(12-1) 
LFTZ(L2+1)>=LENCQUERY$)+1 
FOR IX-1 TO LZ 
U$-STR$((UCIZ)) 
YS=YVS+VS+MIDS (QUERY $, RGHTXCIZÓ,LFTZGIX*10-RGHTZ(CIX)) 
NEXT IX 
RETURN 


ЕҮ REPLACING CONCEFT 


2Е1 REM REDUCE Ү% 

JZ=1 5 LIA=LENCY$) | 

IF ГЕЕТ®%(Ү%$,1)<>'"'('' THEN RETURN 

WHILE МІОФ (УФ, ЈА, і) <>)" 
JA-JZ*1 $ WEND 

IX-JX 


EY FERFORMING FUZZY LOGICAL OF'S 


Listing 8 continued on page 406 


ocientific Applications Performed In: 


LIGHTNI 
SPEED 


FORTRAN PROGRAM 1 


A=1.52 A=1,52 
Do 101-і, 100000 
В=А +1.43 В- А/1.43 


10 Continue 10 Continue 


Execution time - 6.5 sec. 


Do 10 Iz 1, 100000 


FORTRAN PROGRAM 2 


Execution time = 8 sec. 


(WITH BENCH MARKS 


Circle 250 on Inquiry card. 


TO PROVE IT!) 


The above bench marks were run on our LDP2 
system, which includes: The Lightning One* 
CPU, LDP72 floppy disk controller, HAZITALL 
system support and RAM67, 128K Static RAM. 
The operating system is MS-DOS**, The For- 
tran Compiler is Microsoft's Fortran, Version 
3.01. And, the Lightning One equipped with an 
8086 and 8087, runs at 8 MHz. 


If your computer, micro or mini, can't offer 
such high performance, it's time for you to call 
Lomas Data Products, so you can make your 
own "lightning speed" calculations. LDP offers 
a full line of quality 8100 bus products: sys- 
tems, boards & software, all engineered to ex- 
acting reliability and 
performance crite- 
ria with a full one 
year guarantee. 


Dealer and OEM inquiries invited. 
New expanded facilities: 


LOMAS DATA PRODUCTS, INC. O 66 Hopkinton Road, 
Westboro, Mass. 01581 O Tel: (617) 366-6434 


х Trademark of Lomas Data Products, тс. ** Trademark of Microsoft, Inc. 
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Circle 287 on inquiry card. 


CP/M’ Users: 
Access IBM 


with ReformaTTer 


ReformaTTer conversion software lets 
you read and write IBM 3740 disk- 
ettes* on your CP/M or MP/M system. 


ReformaTTer is ideal for CP/M users 
who want 

* Access to large system data bases 
е Distributed data processing 

е Offline program development 

е Database conversion 


With ReformaTTer, you have the 

ability to 

е Bidirectionally tranfer complete 
files between CP/M and IBM 

е Automatically handle ASCII/ 
EBCDIC code conversion 

* Display and alter IBM 3740 direc- 
tory and data 


Enjoy the same advantages of main- 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 


Other versions of ReformaTTer con- 
version software include 
CP/M = DEC (RT 11) 
TRSDOS Mod. 11 + CP/M 
TRSDOS Mod. ІІ = DEC (RT 11) 
Order ReformaTTer today for only 
$249. 


«ІВМ 3740 basic data exchange format. Refor- 
maTTer requires опе 8" floppy drive. 


MicroTech 
Exports 


(415) 324-9114 


TW: 910-370-7457 
467 Hamilton Av., Suite 2, Palo Alto, CA 94301 


CP/M is a reg. trademark of Digital Research 
[Please send complete information on the follow-1 
fing versions of ReformaTTer 1 Žž | 


І 
pO Please send ReformaTTer CP/M + ІВМ. Му 


- check for $249 (plus $5 shipping. Cal. : 
| Res. add 6'/2% sales tax). (0 Charge to my 4 
O VISA O MasterCard. І 
a | 
I” exp. date i 
- Signature : 
- Мате 
1 Company ———— — — —À i 
UStreet —  . | . 1 1| 
ic | 
ity 
[| : i 
0 Ѕіаіе Пір E 
[| 1 
- Mail to MicroTech Exports, Inc. 
| 467 Hamilton Ave., Palo Alto, CA 94301 i 
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Listing 8 continued: 


44; 
451 
46% 
471 
48: 
49% 
50 
51: 
521 
53: 


861 

871 

88% 

89; 

90: 

911 

921 

931 

941 

95: 

96: 

97: 

98% 

99% 

100% 
101% 
102% 
103% 
104% 
1051 
106% 
1071 
1081 
1091 
110? 
111% 
1121 
113% 
1141 
115; 
116: 
1171 
1181 
1191 
1201 
1211 
1221 
1231 
1241 
1251 
1261 
1271 
1281 
1291 
1301 
131: 
132: 
133: 
134; 
135: 
136: 
137: 
138: 
1391 
1401 


WHILE MID$(Y$,IZ,1)24»"(" 
IXsIZ-1 % НЕМО 

ІХ=ІХ+1 i 

MX=IX 


У.РТКХ=МАХСОМХ : ОР,РТКХ=МАХСОМХ 


2.2Е1 КХ=МХ 


WHILE (ASC(MID$CY$,RX,122»-44) 


КХ=КЯ+1 $ НЕМО 
У. ЗТКСУ,РТКХ ) УД (МТО$ (Т$,МХ, 
У. РТКХ=У.РТКХ-1 
IF КХ=УХ THEN 2,1Е1 
ОР, 5ТКФ (ОР, РТКА) =МТО$ (1$,КХ,1 
OF .PTRZZOF.PTRZ-1 
МЖ=К7+1 
GOTO 2,2Е1 
2.1Е1 WHILE OPF.PTRZ«MAXCONZ 


КА-МЯА ) ) 


) 


ОР.РТАХ=ОР,РТКХ+1 $ OP$SOP.STK$COP.PTRZ) 


V.PTRXSU,PTRX*1 


T=FN.ZADEH(V1,V2,0F$) 
IF ERRX THEN RETURN 


М.5ТК(У.РТКХЭЗ-«Т t V.PTRZ-U,.PTRX-1 


WEND 
VePTRASV.PTR“Zt1 % МісУ.5ТК( 
IF MID$(Y$,JX*1,1)z"'" THEN \ 
У1ш1.0-91 $ N 


У1-У.5ТК(У.РТК%) 
У. РТКХ=У ,РТКХ+1 e V25U,. ТКУ, РТКЯ) 


V. PTRZ) 


Y$sLEFT$(Y$,I1Z-2) +STRS$(V1)+RIGHTS(Y$,L1I%-J%-1) \ 


ELSE X 


Y$zLEFT$CY$,IX-2) +STR$ (V1) +RIGHTS$(Y$,L1%-J%) 


GOTO 2E1 
RETURN 


REM CONVERT TWO ASCII HEX TO 
DEF FN.TWO.INTZ(DUM$) 
TENZ=ASC(MID$(DUM$,1,1)) 

IF ТЕМХ>64 THEN ТЕМА=ТЕМХ-55 
ONEZ=ASC(MID$(DUM$,2,1)) 

IF ONEZ>64 THEN ONEZ=ONEZ-55 
FN.THO.INTZ-16xTENX* ONEZ 
RETURN 

FEND 


REM CONVERT ONE ASCII HEX TO 
DEF FN.ONEREAL (DUM$) 
ONEZ=ASC(MID$(DUM$,3,1)> 

IF ONEX^764 THEN ОМЕХ=0МЕХ-55 
FN. ONEREAL=ONEZ/10.0 

RETURN 

FEND 


INTEGER 


ELSE TENZ-TENZ-48 


ELSE ONEZ-zONEZ-48 


REAL 


ELSE ОМЕХ=ОМЕХ-48 


19E1 REM READ IN BIBLIO AND CALCULATE SATISFACTION LEVELS 


IF END #2 THEN 20.1E1 


BIE.LENZ-ü %: DESC.BEGZ=AUTH.-LENAt+TITL.LENZ+JOUR..LENZ+ISS..LENZ+1 
OPEN LIENAMES$-",.EIE" AS 2 BUFF 16 RECS 128 


READ #2; LINE BUFFS 
WHILE TRUEX 
READ #2; LINE BUFFS 
EIE.LENX-EIE.LENX*1 


IF LEFTS$(EUFF$,S90-2"ZZZZZ" THEN \ 


RATINGX(EIE.LENZ)z0 ; GOTO 19.5Е1 


REM DECODE DESCRIPTORS 
KZ=DESC.EEGX $ DESC.NO%=0 
WHILE TRUEX 

DUM$=MID$ (BUFFS,KZ,3) 

IF ОУМ$="РЕР" THEN 19.1Ei1 

DESC .NOZ=DESC .NO%+1 


ART .KEYZ(DESC .NOZ) -FN.TMO, ENTXCDUH$) 
ART. VAL (DESC .NOZ)=FN.ONEREAL (DUM$) 


KX=K%+3 
WEND 


19.1Еі REM DETERMINE ARTICLE VALUE U(JZ) FOR EACH CONCEPT 


FOR JX-1 TO LX 
KEYXs1 : MINz1.0 $1 MAX=0. 


0 


WHILE CON.HKEYZ(CJZ,REYX)«»0 


КЕМ FIND MATCHING АКТ.К 
RALe0.0 
FOR ТХ=1 TO DESC.NOZ 


EYX 


IF АКТ.КЕҮАСІХ) =СОМ, КЕҮХ (ЈА, КЕТА) THEN \ 


КА =АКТ. ЧАБ (ТЯ) 
NEXT IX 


IF КА <СОМ, КАТЕ ЈА, КЕҮХ) THEN MIN=RAL ELSE \ 


MINSCON,RATE(CJZ,KEYZ) 


IF МІМ>МАХ THEN MAX=MIN 


KEYX=KEYŽ+1 
WEND 
V(JZ)=MAX 
NEXT JZ 
GOSUE 3E1 
GOSUB 2E1 
IF ERR% THEN 22E1 


RATINGZ(BIE.LENZ)210xVALCY$) 


19.5E1 НЕМО 
20.1E1 CLOSE 2 


21Е1 REM SEARCH OVER RATINGS TO COMPUTE 


ФАКТІСІ ЕС VS RATINGS 
Listing 8 continued on page 410 


APE 


isHere! | 


The world's most powerful programming 
language is now available for your ІВМ? 
Personal Computer. 


If your code is longer than then you are STSC, a Contel Company, has been 
NUCSAWN ; ] —То sort a list of * reinventing the wheel an international leader іп АРІ, 
names N according to collating + playing head games with computer services since 1969. The 
sequence CS BASIC or PASCAL, or same system that is used to solve 


problems for the largest industrial 


* unaware of APL. and financial organizations in the 


(1+1)1С —To calculate the 


final balance on a cash-flow Don't take our word for it— world is now available for your PC. 
stream C at varying interest ask someone who knows the АР. Everything you need to become ап 
rates | language. It's powerful, and our expert in this system is available 


APL*PLUS micro versions available today. Act now. 
МЕМ--То multiply matrix M by for the IBM PC and the TRS-80" 
the inverse of matrix N Model Ш support the full range of APL*PLUS/PC minimum system configura- 


features you'd expect for your ti : 
Е ' : 4 оп: The APL*PLUS/PC System operates 
MxM --То multiply M by itself microcomputer. APL is easy to under the PCDOS operating system on IBM's 
| learn—easier than BASIC for the Personal Computer with at least 128K of 
((104 )=А 1A)/ A—To remove same function. The documentation RAM memory and at least one disk drive. It 
any duplicates from a list of data that comes with the APL*PLUS/PC automatically supports the Intel" 8087 Float- 
ing Point Coprocessor if installed. 


StSC 


. 


gy APL*PLUS/PC System Distribution 
STSC, Inc., 2115 East Jefferson Street 
Г Rockville, Maryland 20852 (301) 984-5000 (credit card orders only) 


§ Please send the APL*PLUS/PC System, including 

| documentation and a custom character ROM which enables 

the PC to display the APL character set. 

[ ] Enclosed is my check for $595. Add applicable state and local 
sales tax іп СА, CO, CT, IL, MA, MD, MI, NC, NM, NY, PA, TX, WA. 

[ ] Charge my MasterCard Account # 
Ва... ç< Expiration date 

C] Charge my VISA Account # 
Expiration date д 
Credit card customers add $400 shipping and handling in the 
continental L.S. 


System includes APL is Easy!, along 
with the most popular APL self- 
teaching text, APL: An Interactive 
Approach by Gilman and Rose, and 
a detailed reference manual. 


99+252900 —To generate 25 
different random numbers 
between 100 and 999 


LJ Send me your free information package. 
Name 
Address 


o 
< 


Зе Zip 


Phone ( 


2 
By-383 Ш 
APL*PLUS is a service mark and trademark oi STSC, Inc., registered in the 17.5. Patent and 
Trademark Office and in certain other countries, ІВМ is a trademark of International Business 
Machines. Intel is a trademark of Intei Corporation. TRS-80 Is a registered trademark of 
Tandy Corporation. 
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| Ке жокбу пе "om 5 tried 
to top the MX-80, bad news. 
We just did. 


Epson. 


The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able top it. Until now. 

FX-80: Son of a legend. 

The new Epson FX-80 is far more than just 
doo-dads added on to last year's model. It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS. And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 

Create your own alphabet. 
With the new FX-80, you aren't limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9x11 matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create “Sally's Gothic" or 
"Tom's Roman" just by downloading апа 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 

Who knows graphics better than Epson? 
Nobody, that's who. And if you don't 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam- 
ple, not one, not two, but seven different dot 
addressable graphic modes are program 


selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots- 
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 


Hard-to-beat hardware. 

The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series: logic seeking, bidirectional printing, 
the by-now-famous disposable printhead, 
and more. 

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper ... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 


Be the first on your block. 
We'd be willing to bet that the FX-80 — like 
the MX-80 — will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there ... ask them to 
show you how it works with our computers. 


EPSON 


EPSON AMERICA, INC. 


COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 

Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 


Circle 178 on inquiry card. 
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Listing 8 continued: 
5 т 141: FOR IZ-1 TO 11 $ RPTZ(IZ)-0 $ NEXT IZ 
AVAI LAB LE 142: FOR IZ-1 TO EIE.LENZ 
143: KA=RATINGACIZ) + 1 
1443 КРТА(КА) ZRPTZCKZ) +1 
{ 145: NEXT IZ 
н 146: FOR IX- 10 TO 1 STEF -1 


1471 RFTZCIZ)SRPTZCIZÓ) + RETACIA+1) 

148: NEXT IZ 

149: 21,3Е1 PRINT CLS$ 

150% PRINT TAB(11); "МИМБЕК OF ARTICLES THAT MEET OR EXCEED RATINGS ПЕ" 
151: PRINT ТАБ(28); "0,.0,,....1.0' 

152% FRINT 

153% PRINT ТАЕ (11) { "КАТІМС5''; ТАЕ (22) j " ARTICLES"; 

154: PRINT TAE(39)$3 "RATINGS"; ТАЕ (50); "ФАКТІСІ ЕЗ" 


(VERSION IV.1) 156i FÜR ТҮ TO 6 
157: | KX- 
FOR THE 158: T UINDZ-IX*óxHx 


159: IF INDZ»11 THEN 21,9Е1 

160; PRINT USING "%.%";ТАЕ(13%28жКк2); CINDA-1)/10.0;3 
161; PRINT USING "$45"; TABEC24*28xKZ)5; RPTZCOINDZ); 
162: NEXT КЖ 


163: 21.9Е1 PRINT 

1 f А 164: NEXT IZ 

165: РКІМТ 

166: 

167: REM FIND AND LIST ARTICLES THAT MEET MINIMUM THRESHOLD 

168: INPUT "ENTER MINIMUM RATING DESIRED FOR ARTICLE PRINTOUTS ";MINRAT 
169: GOSUE 24Е1 

170: OFEN LIBNAME$*".EIE" RECL RLENZ AS 2 


THE MOST PORTABLE, 
POWERFUL AND POPULAR 


1713 I%=0 

OPERATING ENVIRONMENT 172: IF END #2 THEN 21.2E1 

IS NOW AVAILABLE FOR 173: WHILE I%<EIE.LENY 
174! I%=I%+1 

IMMEDIATE SHIPMENT FOR 175: IF RATINGZ(OIZ) < INTZ(10.0xMINRAT) THEN 21.161 

THE VICTOR 9000 / SIRIUS 176: READ (2,014 LINE EUFF$ 

| 1771  GOSUE 25Е1 

COMPUTER 178: 21.1Е1 НЕМО 
179; 21.2Е1 CLOSE 2 

O Full screen editor Too PAS 

ü Comprehensive filer and 182: INPUT "DO YOU WISH TO RE-SEARCH WITH DIFFERENT THRESHOLD(Y/N) "3 АМФ 

utilities 183: IF UCASE$(LEFT$(ANS$,1))="Y" THEN 21,3E1 

184: FOR I%=1 TO MAXCONZ : OP.STHS(IX)5"" $ NEXT IZ 

(1 PASCAL, FORTRAN and 185: RETURN 

; 1863 
BASIC compilers "DA 187: 22E1 PRINT "INVALID FUZZY OPERATOR IN INTERROGATION PHRASE" 
ect code compatibili 188: INPUT "PRESS RETURN TO RESTART SEARCH ROUTINE "; LINE ANS$ 
Г] Object cod patibility 3 "PRESS RE 
‘with ІВМ, Osborne, ТІ, DEC ion CURE TUERI 

191! 24E1 REM PRINT OUTPUT HEADER INFO 

НЫ 192: INPUT "DO YOU WISH А PRINTED OUTPUT (Y/N)? "% PRNT$ 
1933 IN%=1 $ LLEN%=63 


194: IF UCASES(LEFTS(PRNT$,1))="Y" THEN \ 
195: ІРКІМТЕК 5 INZ-6 % LLENZz79 3 


Full use of Victor screen 
(1 Native code generator 1951 FOR IP%=1 TO S ! PRINT : NEXT ІР? 


197% PRINT ТАБ(21)) "Fuzzy Search of Library "j ЕТЕМАМЕ$ 


Complete trade off 198: PRINT TABCINZ)$ 


between size and speed 199: FOR IP%=1 TO 63 ! PRINT "-"; $ NEXT ІРУ ! PRINT 
Г] Xenofile 200; PRINT TABCINA)$ “Interrogation Phrase " 
201: PRINT ТАБ(ІМУ%3)) QUERY$ 
p-SYSTEM to/from CP/M 86 202! PRINT TAE(INX); “Interrogation Phrase Definitions !" 
TM-Digital Research Corp. 203; FOR IPZ-1 TO 1% | 
| 204: PRINT TAE(INZ*3); СОМСЕРТ$ (ТРИ); "11; 
О Complete documentation 55. РР | i 
700 pages 206% NEXT ІРУ 
i 207: PRINT TABCINZ); "Selection Level 3 “3 
[] Runtime only systems 208: PRINT USING "Ф.Ф"; MINRAT ' 
also available 209: PRINT TAE(CINZ); 
210: FOR IPX-1 TO 63 : PRINT "~"; 2 NEXT ІРУ 2 PRINT 
211: LCNT%=L%+13 
“Trademarks 212! RETURN 
Regents of the University of California 213% 
Victor Business Products 214: 25Е1 REM PRINT ARTICLE DATA 


215: SP%=IN%+S 
216: IF JOUR.LENX-ISS.LENX THEN SP%=SP%+JOUR.LEN% \ 
217: ELSE SP%=SP%+ISS.LENZ 
Combine a great machine 218: IF LCNT%>57 THEN \ 

| : 219: FOR IP%=1 TO 71-LCNT% : PRINT : NEXT ІРУ $LCNT%=LCNT%+S 
with a great operating System || 220; PRINT Төксінд); "Record t "3 
221: PRINT USING "###4"; IZ; ; 
ONLY FROM TDI: 222: IF (SP%+11)>LLEN% THEN PRINT TABCINZ); 2 LCNTX-LCNTX*1 15 
2231 ELSE PRINT TAR(SP%)} 


620 HUNGERFORD DRIVE, || 2... ет uere uut 


225% PRINT USING "£.4$"; КАТІМСХ(142/10.0 


SUITE 33, 226: PRINT TAE(INZ); MID$( BUFFS ,AUTH.LEN%+TITL.LEN%+ 1, JOUR. LENZ); 
ROCKVILLE, MD. 20850 227: IF (SPX«TITL.LENZ)^LLENZ THEN PRINT TABCINZ)$ 2 LCNTZSLCNTZ+1 :N 
(301) 340-8700 2281 ELSE PRINT TAE(GP2Z); 
2291 PRINT MID$(EUFF4,AUTH.LENZ*1,TITL.LENZ) 
230: PRINT TAE(INZ):MIDS(BUFFS,AUTH.LENX*TITL.LENX*JDUR.LENZ*1, ISS.LENZO $ 
231: ТЕ (SP%+AUTH.LEN%)>LLEN% THEN PRINT TABCIN%)$ 2 LCNTZ-LCNTZ*1 $N 
29 ALMA VALE ROAD 2321 ELSE PRINT TAE(SP%)$ | 
BRISTOL, U.K. BS8 2HL 233: PRINT LEFT$(BUFF$,AUTH.LEN%) 
2341 PRINT 
0272-7427 96 235: LONTZ-LCNTX«4 


236: RETURN 
Additional listing on page 412 
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Here's what you can do! 


Data Base Management 
The FORMULA. — 
The Application Generator™ 

This unique software package lets you 
create sophisticated business application 


software without programming. The 
FORMULA builds files, reports, updates, 


W ak sorts, and menus and links them all 

e spe according to the user's specifications. 
It incorporates features of a data base 
manager, a word processor, and acompiler 

you Г ang uage into the first "system language" for 
microcomputers. 


Communications 
your software needs | «moon package to 


ASCOM™ 
microcomputers on the market. It features 
interactive, menu-driven, and batch 


= - m 
into efficient апп operations; supports auto-answer and 
auto-dial modems; includes most popular 


protocols; provides network simulation; 


Quality Services... | enorme anome 


big 8 accounting firms use ASCOM. 
Utilities 
EM80/86™ 


| urs software emulator lets you use eight 
DMA products operate ето сат R 
on the full range of 8080-8088 Ше 


| Ma oe of гои uiuos 

^ i or the Personal Computer and similar 

Processors, including the IBM-PC systems includes copying, directory sorting, 
geni and a general purpose file print 
utility. 


Coming Soon 


DMA."C”™ — А “С” language compiler 
which will generate either Z80 or 8086 
assembly language code. Due to a unique 
optimization routine which is based 
upon a functional "P-code" model, the 
efficiency of DMA."C" will far exceed that 
of existing compilers. 


SYNC/COM " — A bisynchronous 
communication package that will be 


configurable for a variety of systems and 
include a flexible interface to the operating 
system. 

The 8086 O. S. Converter'" — A program 
which will permit programs written for Digital 
Research's CP/M-86™ to execute under 
IBM's PC DOS. 


414294024 


WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE 


DYNAMIC MICROPROCESSOR ASSOCIATES, INC. 
545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only ® (212) 687-7115 


Circle 216 on Inquiry card. 


Main/Frames 
Main/Frames 


к from 


Listing 9: А copy of the first screen displayed by PARMS during the definition of 
parameters for a new library called COMPJOUR. Entries made by the user are under- 
lined. 


=— -FPARAME TER DEFENITION FOR СОМРООИК---- 


THIS MODULE WILL DEFINE THE PARAMETERS FOR THR | TERARY COMP. JOUER 
ЛЕ YOU DO NOT WESH TO PROCEED ENTER $ ELSE ENTER С C. 


жж lTRST НЕ DEFINE THE ARQ CLE RECORD FULL SEZES жж 

YOU HAVE à МАХЛМИМ (Е 2950 CHARACTERS THAT MD EE ALLOCATE LR 
FUR EACH ARTICLE RECORD, EACH KEYWORD DESCRLETUR ATTACHED 
WTLI. CONSUME THREE. OF THESE, 

WHat IS ИЕ MAXIMUM МЕЕ ОҒ DESCKRIPIORS PER ARTICLE 4 R 


“ 30 Models of Enclosures 

е Àstembled ond tested 

» QuasiCoax Motherboards 
« Power Supply 

• Card coge and guides 


» Fan, line, cord, fuse, power 
В reset! switches 


Yi! HAVE 226 CHARACTERS KEMAlHINUG. 

ENTER MAEXIMUM FIELD LENGTHS, IN ORDER; FOR AUTHOR, TITLE; 
| JOURNAL: AHD IS85UE---6LL. ON. ONE 1 TNE. SEPARATE ENTRIES FEY 
ONE OR MORE SPACES AAD FOLLOM LAST ES TRY WETH RETURN. 


17 80 18 16 
 u———— ss 


Listing 10: A copy of the second screen displayed by PARMS, which completes the 
parameter definitions for COMPJOUR. 


жж МОЯ WE SET THE MAXIMUM SIZES ОГ OTHER FAKAMETERS жж 
ENTER, IN ORDER, THE MAX TO БЕ ALLOWED FOR $ 
CHARS РЕК KEYWORD, NO. OF KEYWORDS IN VOCABULARY ($2956) 


8” Fi MainiFram 
қайы анада жак: NO. CONCEPTS РЕК INTERROGATION, NO. KEYWORDS PER CONCEFT, 


5482 SEFARATE ENTRIES EY SFACES AND FOLLOW LAST WITH RETURN, 
CAPACITY OF ONE SIDE OF ONE DISK (KILOBYTES)! 206 
YOU HAVE DISK SFACE FOR 1552 ARTICLES. 


YOU HAVE MEMORY SPACE FOR 13823 ARTICLES, 
1152 ARTICLES IS THE MAXIMUM YOU MAY HAVE. 
00 YOU WISH TO KE-ALLOCATE THE AVAILAELE БЕСЕ (Y/N)? N 


MAXIMUM NO. OF ARTICLES DESIRED: 1500 


8” Disz Enclosure 


5250 


Listing 11: The menu of system functions is redisplayed after a selected function has 
been completed. The second step in building a library is to select menu item 2 to 
build/modify the keyword vocabulary. , 


--“-------БІБІЛІОСКАРНҮ SEARCH---------- 


5525 


Phase!BO 8" Floppy Maintrame 


EUILD/MODIFY ЕТЕ. ТОСКАРНҮ 
BUTLD/MODEFY KEYWORD VOCABULARY 
LIST KEYWORD VOCABULARY WORDS 
SEARCH BIBLIOGRAPHY FILE 
COMPRESS BIELIOGRAFHY FILE 
DONE--EXIT TO SYSTEM 


D if > io Ne 


FLEASE SELECT DESIRED FUNCTION EY МОМБЕК: „> 


Listing 12: The screen display as you add three new keywords to the vocabulary. You 
signal the end of the sequence of entries by pressing the return key in response to the 
prompt for another keyword. 


Phase/BÜ Desk + Mainframe | 


Write or call for our 
brochure which includes our 
application note: 
"Building Computers — 

A Recipe" 


INTEGRAND 


B520 Roosevelt Ave.eVisalia.CA 93291 
209:554-1203 


We accept BankAmericard!Visa 
ond MasterCharge 


t vere tEY WORD VUCABULARY FUTILDAHODIXE Y- 
DO YOU ИТЗН TO ADD OF DELETE «АЯ? А. 
ENTER KEYWORD № 110 $1 FUZZY ЗЕТ 
ENTER HKEYMOKRD ЕСІ:  GUDE. 
ENTER KEYWORD E 112 P BALLY 


ENTER KEYWORG d 113 


һж 


SORTINÜ.... 
112 KEYWORDS ISTP TEN TO ОСА лет 
MOLDTFY£NG КЕУМӨКІ» DESCISXIEORS. іп RIG TUS Lr. 
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PTT TTT TTT TT Оа 
| ишинин, 


— am EMEN 

им аай шишишииши 

aa BE 2 FILIL-LELLIA LIII. 
m = 


Шы." мене | 
Ен БЕН БЕН БЕН БЕН аш кш БЕН БЕН Б” . жәйі I dL I EI P I 1 I 1 D BL ШШ ИШ 


fora complete selection of microcomputer hardware, software and accessories. - 


Infocom Deadline ... 42 OASIS Alpha Mailing List ... 85 
Apple/Franklin K8 S Crossword Magan dba ТЫНЫ НТ MAS 9 MISCELLANEOUS 


Data Most Write-on .. 110 


Hayes SmartModem, bind Won nh 4... 39. “Punctuation and Style. 99 Woolf Movelt ...... 125 51. quodis vn (8087 
Dow Jones Analyzer kg UM 29 РЕАСНТВЕЕ ISA Spellguard ..... 247 (ВМРС)..... 2.2 140 
Вед. 629 NOW $499 000 ССС General Ledger Series 4% 399  Lifetree Volkswriter .. 175 Symtec Light Pen 
BRODERBUND МАС: | Accounts Receivable TRAD (АРИР) ........ 200 
АрріеРапіс .......$ 25 aati ttl M 74,5% 80 5е1е54........ 399 Е ая Ача 2d. t ұқ 2 Microfazer BK Printer 
Choplifter ...... .. 26 pellguard ..... 199 ^ Accounts Payable Se EIU CENE Винег ......... 135 
: LJK Edit6502...... 82 Series4....... . 399 Northwest Statpak .. . 397 : 
| ЗРЕЛЕ cop ыы On-Line Screen Writerll 95 i Howard Software Tax Maynard = lappy Drive 
Inventory Series 4 ... 399 : Controller w/Par. Port 
CONTINENTAL SOFTWARE PFS: Filing, Report CPA Client Write-up . . 799 Preparer 83...... 195 (ICMPC) 229 
| Home Accountant ...$129 ог Огарһ........ 88 Series 8 Modules each 485 Organic Software CE ttes 
| CHARLES MANN PEACHTREE “Реаскрак 4 (GIL, AJR, Miestone .... .. -5259 COMPUTERS 
| ВавісТеасһег......% 30 Series 40 АР)(5р)........ 397 „Datebook йс к ылау а 22 А 
Teacher Ре 32 ОЛ. AIR, АР ea. ...$399 Реасћехі ........ 350  'Microstuf Crosstalk . . $ 139 Commodore/Atari 
Medicalll ..... is 879 |пуепїогу......... 399 РВОЛЕМ SOFTWARE GAMES Nec/Xerox — Сай for 
CDEX ОЛ. + AIR + АР Неке а $105 LostColony.......$ 25 Price information 
VisicaleTraining ....$ 39 {ресс 77 STAR COMPUTER SYSTEM зли НАРВА. 33 MONITORS & TERMINALS 
DENVER SOFTWARE Реасһсаіс....... . 279 GIL AIR, AIPorPay ..$350 = Midway Campaign... 20 Amdek Video 300 . . . .$ 160 
* Easy (Exec. Att'g). . . .$ 565 Telecommunications . 279 Legal Time. Billing... 845 ^ Frogger ......... 30 Amdek RGB Color ... 699 
Financial Partner . ... 219 SILICON VALLEY x Property Management. 845 ThewWarpFactor .... 35 NEC 12" Hires Green . 159 
Pascal Tutor Wordhandler(Speciah.$149 5ОВСІМ Sanyo 12" Hires Green 199 
ог Ргодгаттег.... 108 а. `9 gg Supercalc ........ %225 Accessories/ USI Hi-RLS 12" Amber. 199 
HOWARD SOFTWARE -— “-- Trans 86 ......... 115 Zenith ZVM 12” Green. 115 


Hardware PGS RGBColor..... 599 


Real Estate Analyzer . . $ 145 АСЕ ............ 155 
Тах Preparer 83 .... 175 CP/M SUPERSOFT MODEMS 
Tax Preparer state: ' i i ...$ 83 BOARDS Novation Apple-Cat 11 .$ 299 


* Diagnostic 1... . 


CA. МУ. NJ, ....$Са! COMPUVIEW Disk Doctor ...... . B4  Apple/Franklin Novation 212 Auto Cat 585 
KRELL CO. V-Edit 8080 280, ІВМ PC$ 130 Ғойгап .......... 299 CoProcessors 88 card .$ 795 Hayes Smart modem . . 225 
V-Edit CP/M86, М5 005 165 С. Softcard (280 CP/M) ,. 245 Hayes Smart Modem 
ИРЕ ғын $ 135 096 vag ees 400 y 
DIGITAL RESEARCH LISD ТТР 120 Applescope (your Apple 1200 шиле ыз 520 
(55, SYSTEMS PascalMt+ .......$389 Tiny Pascal ....... 63 as an Oscilloscope). 595 Micromodem ll ..... 319 
аа!ах....... .. $159 MAC ..... o... B5 28000 Assembler. ... 400 Videx 80 Col. Board .. 247 Hayes Chronograph ., 199 
Datalink ......... 79 SID (8080 Debugger) .. 65 CCross Assembler .. 400 Microsoft Premium Pak 599 US Robotics: 
MICROPRO ZSID(Z80Debugger).. 90 Fortran8086. ...... 340 Videx Enhancer! . .. . 149 Auto-Dial (Full 
Wordstar (Reg. CP/M) . $ 299 CPIM 22, ,....... 149 — 'ScratchPad ....... 219 K&D Enhancer ..... 115 Auto300/1200) .... 459 
Mailmerge..... ... 149 CBasic2......... 97 “Optimizer ........ 159 Dan Paymar Auto-Line (Auto 
Cal5Slar La vues 99 Р,480.......... 444 “DiskEdit......... 80 LowerCase...... 27 Answer300/1000) .. 399 
SpellStar......... 149 ALS Smarterm ..... 379 
"ish 2211221 159 FOX AND GELLER ASHTON-TATE ALSZ-catd. .. ..... 269- PRINTERS 
Data Pak (Special) 480 Quick Screen ...... $120. раза! кукын 8450 versacard 160 CDSD ее EM RE Scal 
p TN Quick Code 237 vd даты ысы С. Itoh Starwriter... . 1450 
MICROSOFT шск VOQE ....... САМЕ5 Bit 3 Dual Comm- pius. . 209 C. Itoh Prowriter .... 499 
| D-Util не. 89  IntocomZorkl,llor!li .$ 32 16K RAM WIZARD . 79 | : | 
Basic Сотрйег..... $ 315 я à Generic Prowriter ... 425 
Cobol-80 599 MARK OF UNICORN Deadline ......... 50 Microsoft 16K RAM .. 89 NEC 3530 1890 
ode seii NI *FinalWord........$250 YahooCatchum .... 32 Echo Il Speech JE MEO: 
Ропгап80........ 155 | Supersoft Nemesis 37 Synthesizer 159 MES BIAR ыдан рез 
Time Мападег...... 125 MICROPRO а Dürneeon 5. м : Okidata Microline 82A . 460 
TASC Compiler . .. ,. 135 "WordStar (Special) . . . $ 299 der 9 34 IBM PC Okidata Microline 83A . 685 
ADS. 123: id 99 “МайМегде........ 09: ни Maca PYAD DSI Prism 80 (w/4 options) 
Multiplan (DOS). .... 199  *CalcStar ..... ‚... 99 р iai „ч (64K, 280, CP/M) . . . $599 СОЮ cc ax ажа 1399 
*SpeliStar......... 149 Datamac64K ...... 399 Prism 132 (w/4 options) 1547 
а *SuperSort]! ....... 159 Zedex Baby Blue .... 495 Smith-Corona ТР-1... 625 
p р * InfoStar 299 | Quadram Quad Board . 445 
System ........ d MEN coe Quadram 128K Ram 495 ОБЕ 
Graphics Magician... 48 ЭРаск .......... 480 *Please see CP/M listing for ds Rana Elite | (AP Il} 
өзө AST Combo + 64K н 
OMEGA MICROSOFT products with a . All. pro- wiPar. Port 350 (Special). ..... ‚ -$325 
Е Basic80 ......... $279 grams with а ''"'' will run on ) ели Rana Ее! .......$Call 
Locksmith. ....... $ 79 н : PCDOS Hercules Graphics n Elite II $Call 
Inspector ........ 47 Basic Compiler ..... 289 DU», ВОЗО. 555 uisi «ку e 2 
ТРОО 44 Fortran80 ........ 345 IUS EasiWriterl ....$299 Orchid Monochrome Rana Controller (AP 1) . 90 
S9bol80 а... 550 IUS EasiSpeller..... 149 Grahic Adptr...... 432 Micro Sci АЗ5 (AP 11) . . 399 
GAMES к | күз Масго80......... 140 IUS Accounting Module 460 — QuCes Big Blue 499 Tandon 100-2 ...... 274 
HaydenSargonll.... MuMath/MuSimp.... 199 Alpha DataBase ; : уефа па тапу тоге! 
Infocom Zork І. 1 ог Ш. 32 Multiplan. ..,..... 215 Manager ,,..... 170 укты кые, Де АЗ piii = 


ORDER TOLL FREE - Outside WI - 1-800-826-1589 


Please: * Wisconsin residents — add 5% for sales tax We welcome: * Visa, Mastercharge — (Add 4%) 
• Add $3.50 for shipping per software and small • Checks (Allow 1-2 weeks for clearing) 
items. Call regarding others. e COD (Add $1.50 per shipment) 
• Foreign - add 15% handling & shipping for For technical information & in Wisconsin: 715-848-2322 
small items & software. Store prices differ from mail order. 


Oryx Software · 205 Scott St. * Р.О. Box 1961 • Wausau, WI 54401 
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Listing 13: After any modifications to the keyword vocabulary, a listing of the complete vocabulary appears on either the display or 
the printer. The printed output is in four columns; the display output would be in three columns. 


T — 
= X400 cn AONE 


12 


> b mm Б ELE 
до cn ow) 


РА r3 
= со 


22 


23 


N МӘ 
с -b 


м 


N N 
шочо 


А-І 
ACCOUNTING 
ALGORITHM 
ANALOG 
ANALYSIS 

AF'L 
APPLICATIONS 
ASSEMELER 
ASSEMELY 
ASTRONAUTICS 
EALLY 

BASIC 
EOOLEAN 
BUDGET 
BUSEASIC 
EUSINESS 
CEASIC 
CIRCUITS 
CODE 


COMMUNICATIONS 


COMPILER 
COMPRESSION 
CONSTRUCTION 
CONTROL 
CONVERSION 
COPY 
CORRELATION 
CP/M 


COMPJOUR KEYWORD VOCABULARY 


S 92% «ом ша = жилы mice желе жете ЖЫ da імен auum жаңы WEM —— ЖАРЫ ee қыта ШЫ dia еее кеше nam жәңе mant 


CF'M2.2 

CRT 

DATA 

DEEUG 
DECIMAL 
DECISIONS 
DESIGN 
DIFFERENTIAL 
DIGITAL 
DISASSEMELER 
DISK 

DRIVER 

DUMP 

EE'ASIC 
EDITOR 

FILE 
FINANCIAL 
FORMATTER 
FOURIER 
FUZZY-SET 
GAME 
GRAPHICS 
HARDWARE 
HASHING 
HEXADECIMAL 
INPUT/DOUTPUT 
INTEGRATION 
INTERFACE 


INTERPRETER 
INVENTORY 
LANGUAGE 
LAPLACE 
LINEAR 
LINKED-LIST 
LISTING 
LISTS 

LOGIC 
MAILING 
MANAGEMENT 
MATHEMATICS 
MATRIX 

MCOS 

MERGE 

MODEM 
MOTION 
MSEASIC 
NSBASIC 
PARALLEL 
PASCAL 
PERSONAL 
PERSPECTIVE 
PHYSICS 
PLOTTER 
PRINTER 
PROGRAM 
PSEUDORANDOM 


2000 letters per es 


via your personal computer 


delivered in 48 hours or sooner 
at 264 o piece. 


Whether it's credit and collection applications, announcements to 
your customers, or sales promotions for new services, our MAIL- 
COM software turns your personal computer into a one-button mail- 
ing house of enormous power. All you need is a modem, a personal 
computer, and our MAIL-COM software. 
Our software allows you to link up with the U.S. Postal Service's new 
ECOM System. After receiving your letters via modem, the PostalSer- 
vice will then print, stuff, seal and deliver the letters usually by the next 
day and guaranteed within 48 hours. 
MAIL-COM software is available now for the IBM РС ($195.00) and for 
the Alpha Micro ($495.00). Next month MAIL-COM software will be 
available for CP-M ($195.00) and for the Apple ($195.00). 


To order, call or write: 


Digisoft 


Computers 


1501 Third Avenue 
New York, NY 10028 
(212) 734-3875 
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Circle 341 on Inquiry card. 


QUEUE 
RANDOM 
RECORDER 
REGRESSION 
REVIEW 
SCHEDULING 
SEARCH 
SERIAL 

SET 
SIMULATION 
SORT 

SPACE 
STATISTICS 
STRING 
STRUCTURED 
STRUCTURED 
TERMINAL 
TEST 
THEORY 


THREE-DIMENSIONS 


TRANSCENDENTAL 


TRANSLATOR 
TREES 
TRS-80 
TUTORIAL 
UTILITY 
WARNIER-ORR 
7-80 


BREAKTHROUGH 


INCOMM AUTO DIAL 300/1200 
(212A) MODEM FOR $599.00. 
INTRODUCTORY GET 
ACQUAINTED PRICE! 


(For А Limited Time Only!) 


FOR A AUTOMATIC DIALING 
300/1200 BAUD MODEM 249529 


(Limit Two Per Customer) “Compatible with Hayes 
YOU DO NOT NEEDATELEPHONE 


"To originate or to receive a call" Simply hook up the modular jack (RJ11C) directly to the phone line, 
then type the phone number in your terminal or Microcomputer and the INCOMM Auto Dial 
212A Modem will automatically dral the number and make the connection. It will then remember 
the number and will redial by a simple command. The reliability of all INCOMM products is so high 
that we back our praducts with a full TWO YEAR WARRANTY! 


DEALER INQUIRIES INVITED! 
(Some selected territories are still available) 


CALL COLLECT TO ORDER DESK ONLY (312) 459-8874 


115 N. Wolf Road INCOMM 


(Bank Cards Accepted) 


Wheeling, IL 60090 


(312) 459-8881 


Circle 208 on Inquiry card. 


Listing 14: The screen display as an article is being added to the bibliography (using 
menu function 1). 
---------- БІРІ ТО BUILD/MODIFY---------- 


РО YOU WISH TO А00 OR DELETE ARTICLES (A/D)? A 


FRESSTNG RETURN IN RESFONSE TO THE РКОМРТ ’ AUTHOR’ 
TERMINATES THTS ROUTINE. 


AUTHOR + Mabson; 5. 
LILE 4 Fuzzy Decision Analysis 
JOURNAL. $ — IEEE 
1ЕЗШЕ 2% 


NTER КЕҮМС 
сИ СЕТ 


АТІМС5, JE., KEYWORD) 0.5 HEYWORD2 0,6 
стпме п б ANALYSIS п" C Аг телттпмс п а 


AUTHOR ; 


62 ARTICLES ON FILL 
FRESS RETURN TO GO BACK TO МЕН!!! 


Listing 15: The display after selecting menu item 4 to search the bibliography file. After 
entering the interrogation phrase, you must define each concept in the phrase in terms 
of keywords that are contained in the relevant vocabulary. 


ENTER INTERROGATION FHRASE 
(C GRAFHICSxPFLOTTERXx ( FROGRAM#&EASIC ) > 


PLEASE DEFINE EACH OF THE CONCEPTS YOU HAVE ENTERED 
IN TERMS OF KEYWORDS AND THEIR AFFLICAEILITY 
EXAMPLE 5 THEORY 0.6 AFFLICATIONS 0.8 

GRAPHICS: GRAFHICS 1.0 
FLUTTER: | LOTTER 0.9 F XTNTER 0.4 
PROGRAM? PROGRAM 1.0 LISTING 1.1 


ASIC? Eu SIC 1.0 


Listing 16: After the search of the article file is completed, a summary of the results is 
displayed, and you enter the minimum rating for articles to be listed. 


NUMEER ОҒ ARTICLES THAT MEET OR EXCEED RATINGS ОҒ 
0. (О... 4.1.0 


RATINGS #ARTICLES RATINGS ARTICLES 
0.0 62 0.4 1 
0.1 РА 0.7 1 
0.2 2 0, 1 
0.3 2 0,9 0 
0.4 rà 1.0 0 
0.2) 1 


ENTER MINIMUM RATING DESIRED FOR ARTICLE FRINTOUT: 0.2 


DO YOU WISH А PRINTED OUTFUT (ҮЛ) Y 


Listing 17: The report given at the conclusion of the search. The header summarizes the 
search specifications. The articles that meet the specifications follow. 


Fuzzy Se h of Library СОМРУОЦК 
Interrogation Fhrase ; 
(GRAPHICSePLOTTERS(CFROGRAN#EAS C)? 
Interrogation Fhrase Definitions 3 
BRAFHICS : BRAFHICS 1.0 
FLOTTER 2 FLOTTER 0.9 FKINTER 0.4 
FROGRAM $ FROGRAM 1.0 LISTING 1.0 
EASIC : BASIC 1.0 
Selection Level ; 0.2 
Record 4 17 Level $ 0.8 
EYTE Hidden Line Subroutines for 3-dinensional Plotting 


ез е0 UID р-не р UV Sa V 


Мач 78 р49 Gottlieb, М. 
Record ? JÓ Level $: 0.4 
ЕҮТЕ Image Frocessing With a Frinter 


Feb 81 p220 Calkins, С.А, 


Circle 267 on inqulry card. 


MODEM 
$129" 


No other acoustic modem 
gives you all these fea- 
low price. 


tures at this 


The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Halt/tuli duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
"muffs" gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. “ОМ” LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9х1 Ух4 in. 


Apple 11, 11 Plus: software and cable for 
modem, MF J- 1231, $39.95. Plugs into game 
port. No serial board needed. 


MFI RS-Zi TRANSFER 5ҰЛТЕН 


_ aR 
It’s like having 


an extra port 57995 


MFJ-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 


$ 095 MFJ-1108 AC POWER CENTER. 


de vue È 
€ Ф 


Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-filters isolate equip- 
ment, eliminate interaction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x23Ax2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 


Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE... 800-647-1800 
Call 601-323-5869 in MS, outside continental USA 


ENTERPRISES, 
INCORPORATED 


921 Louisville Road, Starkville, MS 39759 
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Introducing...the Byte Book Club 


MICROCOMPUTER СНАРН- 
ICS АМО PROGRAMMING 
TECHNIQUES. By H. Katzan, Jr. 
240 pp., 100 illus. and tables. Here's 
a stimulating introduction to com- 
puter graphics for small com- 
puters. It covers all the advances to 
date in color coding and computer 
graphics technology and—best of 
all—it's written for information 
professionals who can't draw! In- 
cludes actual graphics programs 
worth hundreds of dollars! 

582576-7 $18.95 


COMPILER CONSTRUCTION: 
Theory and Practice. By W..A. 
Barrett and J. D. Couch. 661 pp.. 
illus. Everything its title promises! 
An excellent introduction to the 
world of automatic translation, this 
is a mix of mathematical founda- 
tions of compilers and the practical 
considerations required in devel- 
oping high-quality compilers for 
commercial release. 

788/499B $25.93 
(Counts as 2 of your 3 books) 


POWERFUL 


FORMERLY COMPUTER PROFESSIONALS’ BOOK CLUB 


MICROCOMPUTER INTERFAC- 
ING By B. Artwick 
789/436B 

(Counts as 2 of your 3 books) 


AN INTRODUCTION TO VISI- 
CALC® MATRIXING FOR AP- 
PLE* AND IBM®. By H. Anbar- 
lian. 252 pp., illus., softcover. 
Enables you to use VisiCalc ma- 
trixes—also known as templates and 
models—to put your Apple or IBM 
personal computer to productive 
use almost immediately. It de- 
scribes the actual process of devel- 
oping matrixes for such applica- 
tions as expense vouchers, price/ 
earnings ratios, payrolls, stock 
portfolios, and more. 


$28.00 


016/054 $22.95 
THE PASCAL HANDBOOK By J. 
Tiberghien 

582365-9B $35.00 


(Counts as 2 of your 3 books) 


THE SCIENCE OF PROGRAM- 
MING By D. Gries 


982452-3 $19.80 


TOOLS! 


POWERFUL 
SAVINGS! „чо 


BIT-SLICE MICROPROCES- 
SOR DESIGN. By J. Mick and 
J. Brick. 398 pp. All in one place—- 
the crucial information you've been 
needing about the 2900 family of 
bit-slice microprocessor compo- 
nents. This remarkable ''first'" de- 
signs right before your eyes not just 
one but two complete 16-bit ma- 
chines! 

417/814B $29.50 
(Counts as 2 of your 3 books) 


MICROPROCESSOR APPLI- 
CATIONS HANDBOOK. Ed- 
ited by D. Е. Stout. 472 pp.. 284 il- 
lus. This BIG book on SMALL chips 
will help you make your systems 
timely, versatile, and cost-effec- 
tive. The 16 expert contributors 
provide in-depth treatments of both 
hardware and software so you can 
completely analyze, design. con- 
struct, and program. 

617/988B $35.00 
(Counts as 2 of your 3 books) 


SOFTWARE ENGINEERING: A 
Practitioner's Approach. By R. 
S. Pressman. 576 pp.. 180 illus. Gives 
you a concise but complete picture 
of each step in the software engi- 
neering process—a set of tech- 
niques that deal with software as 
an engineered product. Each step 
is discussed and illustrated—from 
planning, analysis, and design to 
implementation, testing, and main- 
tenance—to show exactly what's 
involved. 

507/813B $32.95 
(Counts as 2 of your 3 books) 


ASSEMBLERS, COMPILERS, 
AND PROGRAM TRANSLA- 
TION By P. Calingaert 


582110-9 $22.95 


| ! 
1 


Values up to $75.00 


PROGRAMMING WITH ADA: 
An Introduction By Means of 
Graduated Examples B y P. Weg- 
ner 

789/24X $17.95 


THE SMALL COMPUTER 
CONNECTION: Networks for 
the Home and Office. By N. L. 
Shapiro. 256 pp. Shows you how to 
use existing hardware and soft- 
ware to link your small computer to 
other computers—large and small— 
and to a vast universe of databases. 
From stock market quotations to 
using interactive "chat modes," 
you'll learn how to use today's giant 
information utility services. 

564/124 $16.95 


THE SOUL OF A NEW MA- 
CHINE By T. Kidder 
582439-6 $13.95 


THE DEVIL’S DP DICTIONARY 
By S. Kelly-Bootle 


340/226 $8.50 


ELECTRONICS ENGINEERS" 
HANDBOOK, 2/e By D. G. Fink 
& D. Christiansen 

209/812A 

(Counts as 3 of your 3 books) 


SOFTWARE DEBUGGING FOR 
MICROCOMPUTERS By К. Bruce 
582075-7 $18.95 


280 USERS MANUAL. By J. 
Carr. 326 pp.. with diagrams. charts, 
and tables, Takes you through every 
opportunity the ZAP can offer! It 
covers Z80 pin definitions, CPU 
control signals, support chips, in- 
terfacing peripherals, and much 
more. It also includes a 177-page 
Z80 instruction set so you can study 
the instructions on a one-by-one 
basis. 


$75.00 


582336-5 $21.95 
ELECTRONIC GAMES By W. H. 
Buchsbaum 

087/210B $26.95 


(Counts as 2 of your 3 books) 


MINICOMPUTER AND Mi- 
CROPROCESSOR INTERFAC- 
ING. By J. С. Cluley. 266 pp.. 73 
illus. and tables. Unless you are 
content to have your information 
processing system simply talk to it- 
self, you need the intense coverage 
of interfacing provided so bril- 
liantly by this compact volume. In 
addition to discussing the logical 
design of interfaces assembled from 
small-scale integrated circuits, the 
book gives you a lucid picture of the 
interface packages designed for mi- 
croprocessor systems and the way 
in which they are used. 

582585-6B $27.50 
(Counts as 2 of your 3 books) 


с 


COMPUTER PERIPHERALS 
FOR MINICOMPUTERS, Mi- 
CROPROCESSORS, AND PER- 
SONAL COMPUTERS By С. 1. 
Hohenstein 
294/518 


А PROGRAMMER’S GUIDE ТО 
COBOL By W. J. Harrison 
789/789 $18.95 


MICROPROCESSOR DATA 
BOOK. By S. A. Money. 350 pp. 
220 illus. A truly awesome collec- 
tion of data about virtually every 
Chip available today! International 
in scope, the book provides infor- 
mation about 4, 8, and 16-bit de- 
vices from a wide range of Ameri- 
сап, European, and Japanese 
manufacturers. A common format 
enables you to analyze each de- 
vice's capabilities and compare it 
with other devices. 

$35.00 


$21.90 


427/062B 
(Counts as 2 of your 3 books) 


Consider these Byte Books as well! 


MICROCOMPUTER ОР- 
ЕНАТІМС SYSTEMS By M. 
Dahmke 

150/710 $15.95 


TRS-BO GRAPHICS FOR 
THE MODEL І AND 
MODEL Ш By D. Kater Б S. 


Thomas 
333/033 $12.95 
THREADED INTERPRE- 
TIVE LANGUAGES ВуК. С. 
Loeliger 
383/60X $20.75 


THE BRAINS OF MEN 
AND MACHINES By Е. W. 
Kent 

341/230 $20.95 


CIARCIA'S CIRCUIT CEL- 
LAR, Vol. 2 By S. Ciarcia 
109/63X $14.75 


BYTE BOOK OF PASCAL 
B y B. W. Liffick 

789/673B $25.00 
(Counts as 2 of your 3 books) 


BASIC SCIENTIFIC SUB- 
ROUTINES, Vol. 1 Ву Dr. Е. 
К. Ruckdeschel 

542/015 $24.50 


CIARCIA’S CIRCUIT CEL- 
LAR, Vol. Ш By S. Ciarcia 
109/656 $12.95 


MICROCOMPUTER DISK 
TECHNIQUES By P. Swan- 
son 


BASIC SCIENTIFIC SUB- 
ROUTINES, Vol. П By Dr. 
F. R. Ruckdeschel 

542/023B $26.50 
(Counts as 2 of your 3 books) 


625/824 


BUILD YOUR OWN Z-80 
COMPUTER By 5. Ciarcia 
109/621 


$15.00 


$17.95 


* If you join now for a trial period and agree to purchase three more books—at 
handsome discounts— during your first year of membership. (Publishers' prices shown) 


PRINCIPLES OF ІМТЕНАС- 
TIVE COMPUTER СИАРН- 
ICS. By W. M. Newman and К. 
Sproull. 2nd Ed., 544 pp. illus. Now 
in a revised, updated Second Edi- 
tion, this volume has long been THE 
standard source of information for 
designers! Now, as before, it is ut- 
terly comprehensive and up to the 
minute in its coverage. 


463/387B $32.50 
(Counts as 2 of your 3 books) 
MICROPROCESSORS/ 


MICROCOMPUTERS / SYSTEM 
DESIGN By Texas Instruments, Inc. 
637/58XB $29.95 
(Counts as 2 of your 3 books) 


DATA STRUCTURES USING 
PASCAL. By A. M. Tenenbaum 
and М. J. Augenstein. 544 pp., il- 
lus. With its emphasis on struc- 
tured design and programming 
techniques, this work takes you on 
atrailblazing journey through PAS- 
CAL. Separate chapters are de- 
voted to thestack, recursion, queues 
and lists, PASCAL list processing, 
trees, graphs and their applica- 
tions. 

582230-XB $25.95 
(Counts as 2 of your 3 books) 


INTRODUCTION TO WORD- 
STAR". By A Naiman. 202 pp. 
with illus. and command displays. 
Get your hands on this guide to the 
most powerful word-processing 
program available. Well organized 
and clearly written, it surpasses the 
dry WordStar reference manual. 
You'll learn to edit copy * create and 
merge files * format on-screen * cre- 
ate special print effects * generate 
form letters * and more! 

582594-5 $21.95 


APPLE MACHINE LANGUAGE 
By D. Inman 5 К. Inman 
582398-5 $19.95 


THE ADA PROGRAMMING 
LANGUAGE. By I. C. Pyle. 293 
рр. illus, softbound. Written pri- 
marily for practicing programmers 
of embedded computer systems, 
this book provides a full presenta- 
tion of the power of ADA. It will 
also prove of great interest to other 
programmers as well as to man- 


agers of programming projects. 
582447-7 $15.95 


STRUCTURED PROGRAM- 
MING: Theory and Practice B y R. 
C. Linger, H. D. Mills & B. L Witt 

788/537 $22.95 


Why YOU should join 
the Byte Book Club now? 


@ Best and newest books from ALL publishers! Books are se- 
lected from a wide range of publishers by expert editors and con- 
sultants to give you continuing access to the best and latest books in 


your field. 


© Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers’ list prices—usually 20% to 25%. 


Bonus books! You willimmediately begin to participate in our Bo- 
nus Book Plan that allows you savings of between 7096-8096 off the 
publishers' prices of many professional and general interest books! 


Ө Convenience! 14-16times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 
and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto- 
matically. If you want an alternate selection—or no book at all—you 
simply indicate it on the Reply Card and return it by the date speci- 
fied. You will have at least 10 days to decide. If, because of late deliv- 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 


As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis- 
continued by either you or the Club at any time after you have pur- 
chased the three additional books. Orders from outside the U.S. can- 


not be accepted. 


ELECTRONICS DICTIONARY, 
4/e By J. Markus 

404/313B 

(Counts as 2 of your 3 books) 


NETWORK SYSTEMS. By R. L. 
Sharma, P. J. T. deSousa, and A. D. 
Inglé. 321 pp., illus, Неге is the first 
book to describe—concisely and 
comprehensively—all current stored 
program-controlled (SPC) telecom- 
munication network systems that 
use integrated modeling, analysis, 
and design techniques. Gives you a 
solid methodology for minimizing 
the risks involved in meeting de- 
sign specifications. 

582557-OB $29.95 
(Counts as 2 of your 3 books) 


TRS-80 ASSEMBLY LAN- 
GUAGE. By H. S. Howe, Jr. 186 
pp., illus. Everything you need to 
know to develop machine lan- 
guage programs for the TRS-80! 
This book covers all introductory 
concepts in the use of the TRS-80 
... provides "inside information" 
about ROM, RAM, and disk oper- 
ating systems to show you what 
goes on inside the TRS-80 ... and 
offers a variety of tested programs 
and subroutines. 
582495-7 


$32.95 


$17.95 


MICROPROCESSOR DEVEL- 
OPMENT AND DEVELOP- 
MENT SYSTEMS. Edited by V. 
Tseng. 770 pp., 90 ilius. A panel of 
experts provides an overview of the 
development process, displays the 
different approaches taken by lead- 
ing firms in the field, and covers ex- 
isting systems and tools. You'll gain 
a better understanding of what is 
involved in microprocessor appli- 
cation development... and you'll 
be able to identify and decide what 
is important for you. 

653/801B $29.95 
(Counts as 2 of your 3 books) 


OPERATING SYSTEMS By H. 
Lorin & H. M. Dietel 
582354-3 $20.95 


APPLE PASCAL: A Hands-On 
Approach. By А. Luehrmann алан. 
Peckham, 426 pp.. spiralbound. Fi- 
nally—a how-to-use-PASCAL book 
for Apple computer users that 
makes a complete language as easy 
as (forgive us!) applesauce. Takes 
you from “total ignorance" all the 
way up to a very impressive com- 
petence in the use of that rather 
complex language, PASCAL. 

491/712 $16.95 


MAIL CARD OR THIS COUPON TODAY 
вр ња ee ee 


McGraw-Hill Book Clubs 
BYTE BOOK CLUB 


P.O. Box 582, Hightstown, 


New Jersey 08520 


и, 
e. 


"Hil 


Please enroll те as a member and send me the three choices І have 
listed below. Bill me only $3.00 plus local tax, postage, and handling. 
If not satisfied, | may return the books within 10 days and ту mem- 
bership will be canceled. | agree to purchase a minimum of three 
additional books during my first year of membership as outlined un- 
der the Club plan described in this ad. А shipping and handling charge 


is added to all shipments. 


City/State/Zip 


Corporate AMitigtiqn 


This order subject to acceptance by McGraw-Hill. All prices subject to 
change without notice, Offer good only to new members. Orders from 
outside the U.S. cannot be accepted. 


| 
| 
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ROTERP: An Interpretive 
Language for Robot Control 


High-level languages may help bridge the gap between 
artificial intelligence and the home experimenter s robot. 


A quick survey of the information 
being published оп. experimental 
robotics and artificial intelligence 
reveals a gap in practical information 
between the two subjects where there 
should be a bridge. Paradoxically, 
while most experiments in artificial 
intelligence are performed in high- 
level languages (notably LISP), most 
books and articles for robotics experi- 
menters concentrate on hardware 
design and leave software control to 
assembly-language routines. 

The assembly-language approach 
to robot control involves combining 
routines to produce a particular 
behavior in a robot. This method 
does have practical advantages: it re- 
quires little initial planning, it is 
usually memory-efficient, and the 
code can be entered by using simple 
switches or a keypad, making more 
expensive peripherals dedicated to the 
robot unnecessary. А major 
drawback, however, is the time and 
effort it takes to reorganize the 
routines to produce new behavior in 
the robot. 

Perhaps the greatest disadvantage 
of using assembly language is the dif- 
ficulty other experimenters have 
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St, Charles, MO 63301 


understanding the origins of a robot's 
behavior. Because assembly language 
is difficult to read, the underlying 
cause of the robot's behavior may 
elude even the well-versed experi- 
menter. Duplicating the behavior of a 
robot with a different processor is 
usually even more difficult. 

А microprocessor specifically de- 
signed for robotic control would 
resolve these problems. Such a micro- 
processor would use simple com- 
mands that exercise all of the robot's 
capabilities. - А program for this 
microprocessor might look something 
like listing 1, which causes the robot 
to.slowly walk a three-foot square. In 
addition to being easier to understand 
than assembly language, the program 
requires only 24 bytes of storage. 


Enter the "Pseudoprocessor" 

Our theoretical microprocessor 
would be practical only if all the com- 
ponents of the robot could be antici- 
pated and mass production could 
justify its cost. In fact, custom pro- 
cessors have been used in intelligent 
instruments and even in sophisticated 
toys, but an experimental robot is a 
low-volume item and must be flexible 


Listing 1: This example of a first attempt 
at a robotic language suggests how a 
robot-control language should look. In- 
structions are simple enough to be very 
flexible (they might, be used in any 
number of situations) yet powerful 
enough so that the programmer doesn't 
get bogged down in details. 


0000 05 SLOW 

0001 08 FEET 

0002 30 0003 FORWARD 3 
0005 34 0090 TURN RIGHT 90 
0008 30 0003 FORWARD 3 
0011 34 0090 TURN RIGHT 90 
0014 30 0003 FORWARD 3 
0017 34 0090 TURN RIGHT 90 
0020 30 0003 FORWARD 3 
0023 00 | HALT 


enough to accommodate major new 
functions and devices. To expect all 
experimenters to use the same micro- 
processor is unrealistic. 

In lieu of a custom microprocessor, 
we might create a "pseudoprocessor" 
in software. Not only would it ex- 
ecute our robotic instructions, but it 
would be easy to extend or modify as 
well. This pseudoprocessor could be 
in the form of.a small interpreter, 
possibly in PROM (programmable 
read-only memory). The interpreter 
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MIXED GAME BAG 


$79 95 Look to Sinclair for the only $79.95 


computer and the first Serious Games Package. 
A special limited time offer. Call toll free today. 


What could be more challenging than creating 


your own games on a personal computer? Or being 


intellectually challenged by serious games where 
youmatch wits with a computer or another 
opponentin a fierce trial of skills? 

The Timex/Sinclair 1000* is a fully program- 
mable computer with a powerful BASIC language 
and complete instruction manual, all for only 
$79.95. The moment you sit down with the 
TS1000 you can learn how to program your own 
games, Maybe you want to create a stock market 
game, a word game, a mathematical game. 

The challenges are endless. 

For this one low price, the TS1000 comes with 
everything you need forconnecting the computer 
to your color or black-and-white T V. ` 


Of course, you might also want pre-programmed 


software cassettes for your $79.95 computer. 

You'll have a wide choice with our free software 
catalog which comes with the 751000. And the 
software cassettes play in any cassette recorder. 


The 16K Memory Module. More power to you. 


Let's say you want to go one step further. The 
16K Memory Module allows you and your family 
to be challenged by even піоге sophisticated 
games. Not mindless arcade games, but serious, 
intellectually stimulating games: which are both 
fun and educational. 

The Memory Modulecosts only $49.95 and 
plugs onto theback of the TS1000 for 8 times 
more memory capacity. À whole new world of 
software is available to those with the 16K 
Memory Module. 


TheSerious Games Package. 
А $75 value for only $50. 


Far those who want а lotof serious 16K games, 
Sinclair announces a special software offering 
with a $25 savings! Now, for the first time, you 
can receive all five games shown above at the 
reduced price of only $50. 
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Chess: You can play with another opponent or 
you can match wits withthe computer. 

Flight Simulator: Maneuver and land a light 
aircraft with full cockpit controls, instrumenta- 
tion and navigational aids. You have to allow for 
wind velocity and direction, rate of descent and 
mountainous terrain. 

Cube Game: Every bit as mind-baffling as 
Rubik5 Cube. 

: Backgammon: Everyone's favorite. Again, you 
can play against another opponent or against the 
computer. Complete with a doubling cube. 


Mixed Game Bag: A series of memory and con- 


centration tests including Robot Wars, a version 
of "Master Mind. 

There's never beena better value on a serious 
games package. And to think it all starts on a 
$79.95 computer! 

Why order today? 

In addition to saving $25 on software, there are 
other reasons to buy your TS1000 today. Com- 
puters costing hundreds and even thousands of 
dollars rarely offer you games this serious or 
challenging. 

- Another reason to order today is convenience, 
by toll-free phone. No crowds, no waiting lines, 
no parking worries. It's never been easier to get 


started in the world of computers. Or more 
worthwhile. 


How to order today! 


Just call our toll-free number and use your 
MasterCard or VISA. Or send the coupon with a 
check or money order. Then try out the Timex/ 
Sinclair 1000 for 10 days at no risk. If you're not 
entirely satisfied, we will refund your money. It's 
as easy as that. (Sorry, no refunds on software.) 

Call toll-free: 800-543-3000. Ask for operator 
509. In Ohio call: 800-582-1364. Ask for operator 
509. In Canada call 513-729-4300, operator 509. 
Have your MasterCard or VISA ready when 
calling. Phones open 24 hours a day, 7 days a 
week. These numbers are for orders only. 
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CUBE GAME 


If yousimply want information, please don't 
call, write Sinclair Research, Ltd., 2 Sinclair 
Plaza, Nashua, NH 03061. 


Call toll free 800-543-3000 


=a 


Mail to: шпыші Ltd. 
ВЗВУ. One Sinclair Plaza, Nashua, NH 03061 | 


О Check or Money Order enclosed 


Price** ` Qty. | Amount 
TS1000 $7995 | | | 
l6KMemoryModul| $4995 | 
16K Cassettes $15.00. 

each 
Special Serious 
Games Package | 
(5 games valued 
at $75.00) $50.00 


Shipping/Handing | $500 | | $5.00 


**U.S. Dollars Total: 


| Cassettes for 16K Memory Module: $15.00 each. 
Check the boxes of all the cassettes you want. 


| О Flight Simulator #6 ГІ Mixed Game Bag #26 | 


О Chess #7 О I'll take all 5 cassettes 
| П Backgammon #8 па ы Xe | 
О Cube Game #9 Ces Bugs 
ж | 
| Name | 
| cmm | 
| City | 
| State Zip | 


| “Sinclair technology is the heart of both the ZX81 and the | 
Timex/Sinclair 1000 computer. 
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Single-Board Computer 
—Microprocessor 
—Limited available memory 
—4/O interfaces 


Output Devices 

—Motors for forward, reverse, and 
turning motions 

— Numeric display 

— Ве! or buzzer 


Input Devices 

—Proximity switches or ultrasonic 
Sensors 

—Numeric keypad 

—Light detector 


Table 1: Attributes of a simple experi- 
mental robot. 


would fetch each instruction of the 
program from memory and call an 
appropriate routine to execute that 
instruction. The pseudoprocessor 
technique is not new; languages like 
Pascal and even some adventure-type 
games have been implemented for 
microprocessor systems using the 
concept. 

If all of this sounds like an argu- 
ment on behalf of the use of high- 
level languages, it is. A robotic 
pseudoprocessor has a number of ad- 


. vantages. First, it provides program- 


Tune up your LA36 


The 05120 Terminal Controller makes your 


perform like а DECwriter® ІШ. 


The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter? III at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which сап be installed in minutes. Standard features 


include: 
e 165 cps bidirectional printing 
е Horizontal & Vertical Tabs 
е Page Length Selection 
е 110-4800 baud operation 
e 1000 character print buffer 
e X-on, X-off protocol 
e Self Test 


e RS222 interface 

e 20 mA Current Loop interface 
е Top of Form 

e Adjustable Margins 

e Double wide characters 

e Parity selection 

e Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


tage of today’s higher speed data 


communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


datasouth computer corporation 


4216 Stuart Andrew Blvd. « Charlotte, North Carolina 28210 « 704/523-8500 
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ming at a behavioral level that is easy 
for the programmer (or anyone else) 
to understand. And it creates pro- 
grams that are less machine- 
dependent. It is also conducive to the 
creation of more powerful instruc- 
tions than those on most micro- 
processors. Finally, it can be extended 
and modified, if designed properly. 


A Simple Design 

Let's see how the pseudoprocessor 
approach can be applied in a simple 
example. Table 1 shows the attributes 
of a basic experimental robot. It con- 
sists of ап SBC (single-board com- 
puter) like many of those currently 
available, a frame and motors con- 
structed with treads or wheels for 
mobility, some proximity sensors and 
light detectors, a bell or buzzer, and a 
numeric display and keypad (found 
on the SBC). 

Given these simple peripheral de- 
vices, we can envision what a pseudo- 
processor for a robot will look like. 
Of course, it will need instructions to 
turn the drive motors on and off and 
to acquire data from the sensors. It 
will have registers to count units of 
time and distance. Instructions that 
change the program flow and condi- 
tional testing will enhance its ability 
to make decisions. And it will include 
such standard items as a program 
counter, general-purpose registers, 
and I/O (input/output) instructions. 

Figure 1 shows the architecture of 
the interpreter for the simple robot I 
named ROTERP. It has 26 general- 
purpose 16-bit registers, a program 
counter, condition codes, and some 
special-purpose registers. (I chose to 
have 26 general-purpose registers 
because they are easily represented by 
the letters of the alphabet.) 

The array register, a location that 
points to the array being referenced, 
functions like an index register found 
on other processors. The speed regis- 
ter is a location for a number that the 
movement instructions use to deter- 
mine a rate of speed. The distance- 
units register is a location that move- 
ment instructions use to set a scale for 
movement, and the time-units 
register specifies a time scale. 

To produce a particular behavior, 
the registers are manipulated by the 


ш SISTEMAS 
CIBERNETICOS S.A. deC мА 

m TERCER MEDIO 

m MICROBYTE S.A.dé C. 7 

ш CONLAB 

ii MICROCOM DEL 
OCCIDENTE LTDA 

ш REDCOM S.A. de СМ. 


a ———— 


EE S C me a EO 
We're reaching into a dynamic new frontier. . . We're 
International Micro Systems, the first distributor to spe- 
cialize in Spanish software, specifically tailored to solve 
all your business needs. We support all major brand 
computers: APPLE, IBM Personal Computer, ATARI, 
TRS - 80, and CP/M ® systems: 


Word Processors Cost Control 

Accounting Bank Control 

Inventory Control and Invoicing Clinical Lab Control 
DataStar* Clinical Records Control 
CalcStar* Construction Cost Analysis 
PERT CPM Financial Analysis 
WordStar* Report Generators 
MailMerge* Program Generators 
Accounts Receivable Games 
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IN, P ANISH SOFTWARE 


And we can make them work for you, the businessper- 
son that demands a Spanish speaking computer or the 
dealer with an irresistible urge to fulfill your customers’ 
rising demands for Spanish software. 

For more information, please write or call us at: 


International Micro Systems, Inc. 


9380 Sunset Drive Suite B 210 
Miami, Florida 33173 
(305) 279-0186 or (305) 279-0194 
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instruction set given in table 2, which 
shows each instruction op (operation) 
code, its associated mnemonic, the 
type of operand it uses, and the num- 
ber of bytes per instruction. Although 
the op codes are shown in hexadeci- 
mal, they could easily be given in 
decimal; hexadecimal was chosen 
only for convenience. The first 64 in- 
structions control the robot's move- 
ment while the last 64 instructions 
control 
Because ROTERP uses 8-bit op codes, 


422 


March 1983 © BYTE Publications Inc 


available for expansion. 


the processor registers. 


IHE 
БЕПЕНПЕГК. 
A Word Processor 
Worthy of Comparison... 


FEATURE BENCHMARK Wordstar BENCHMARK 
Ease of Operation 
Plain English Commands 
Use Cursor Keys 
Control Characters 
Function Keys 
Computer Aided Tutorial 
Descriptive Directory 
29 Character Title 
Author & Operator ID 
Document Size 
Creation Date 
Revision Time & Date 
Standard Editing Features 
Go To Any Page 
Interactive Printing 
Automatic Reformatting 
Automatic Repagination 
Headings and Footings 
Multi-line 
Keyboard Phrases 
Proportional Printing 
Business Graphics 
Paragraph Assembly 
Edit Marking 
Auto Widow/Orphan Protect 
Auto Footnoting 
Built In Calculator 
Price 


DEMAND A COMPARISON! 


Call or Write: 
Metasoft Corporation, 711 E. Cottonwood, Suite E, Casa Grande, AZ 85222 е (602) 961-0003 


128 possible instructions. are still 


In order to understand the origin of 
behavior in our simple robot, we 
need to look more closely at the in- 
structions it follows. The first group 
of instructions, op codes 00 through 
OF hexadecimal, are all 1-byte instruc- 
tions. HALT simply returns control 
to the monitor ROM (read-only mem- 
ory) on the SBC. ZERO initializes all 
the processor registers except the pro- 
gram counter. FAST, MEDIUM, and 
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PROGRAM COUNTER 
CONDITION CODES 
ARRAY 

DISTANCE UNITS 
TIME UNITS 


Figure 1: Architecture of ROTERP, the in- 
terpreter for a simple robot. The inter- 
preter handles 16-bit-wide registers (there 
is a general-purpose register for each letter 
of the alphabet as well as registers for con- 
dition codes and special purposes). 


SLOW place a predetermined number 
in the speed register. Similarly, 
INCHES, FEET, and METERS store a 
value in the distance-units register, 


and MILLSEC, SECONDS, and 


. HOURS set the time-units register. 


REPEAT places the starting address 
of the program into the program 
counter and normally causes it to 
loop indefinitely at the end of a pro- 
gram. RETURN signals the end of a 
subroutine. 

The next group of instructions, 10 
through 1F hexadecimal, are each 2 
bytes long and use a single-byte 
operand to specify a general-purpose 
register that contains a working 
value. For instance, BEEP C, repre- 
sented as 17 03, causes the robot to 
beep the number of times indicated 
by register C. FORWARD B (10 02) 
causes the robot to move forward the 
number of units defined in register B. 
Similarly, HESITATE А (19 01) 
causes the robot to wait A units of 
time, DISPLAY A displays register A, 
and ENTER A places a number from 
the keypad in register A. TEST tests 
the indicated register and sets the ap- 
propriate condition codes. RAN- 
DOM returns a random number and 
places it in the given register. SCAN 
and PROXIMITY read the respective 


TE 


“ r А7 E 


pace А, 


КЕТЕЛЕКТЕ 


С IMVICHEFAZER 


Reset Ready Error 


Time is money. You have a 
computer system because you 
know that it saves you money by 
simplifying procedures and 


reducing time normally involved in ' | 


your work. Time is an important 
resource which should not , 
be wasted. You are 
wasting valuable time if 
youever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen- 
sive universal printer buf- 
fers which any computer 
user cannot afford to be without. 
Any computer—any printer 
(or plotter!) whether parallel or 
serial. Microfazer receives informa- 
tion from the computer at ultra 
high speeds causing the computer 
to think the printer is printing just 
as fast as the computer can send. 
Microfazer holds the information 
until your printer can handle it, and 
then sends it on. 


“ОРРСУРАТЮОЭМ 


More copies. Microfazer is 
equipped with a copy feature 
allowing additional copies of the 
buffered information—from one to 
as many as you want—with the 
mere press of a button. When you 


memory you need— 8K, 16K, 

32K, or 64K. One model even 
comes with up to 512К! You may 
use several Microfazers in series to 
create just whats right for you. 

Take data in from a serial computer 
and out to a parallel printer. 
' Or in from a parallel com- 

| puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
8K of buffering, $189 (16K), 
$225 (32K) and $299 for a 
full 64K. Serial-to-Parallel, 
Parallel-to-Serial and 
Serial-to-Serial models have slightly 
higher prices. 


need your information repeated, 
for whatever reason, it's always 
right there—inside Microfazer. 


Microfazer™ stack. Microfazer 
can be stacked with popular 
modems or other peripherals. 
Some models can plug directly 
onto the back of your printer. 
install it in less than 60 seconds, 
and choose the amount of buffer 


QUADRAM 


CORPORATION 


4357 Park Drive/Norcross, Ga. 30093 
(404) 923-6666 
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Ӯ POS j 7$ РР P 
ч $$ S d Ф Ф < £ 2 Ға $ MES 
я Ж ао Ф Я 46 d oS F + я < 
00 HALT 1 20 FORWARD НС“ 2 | 40 JUMP R 2 | 60 SET RR 3 
01 ZERO 1 21 REVERSE АС 2 | 41 JUMPEQ R 2161 ADD RR 3 
02 22 RIGHT АС 2 | 42 JUMPNE R 2 | 62 SUB RR 3 
O3 FAST 1 23 LEFT ВС 2 | 43 63 MUL RR 3 
04 MEDIUM 1 24 RTURN АС 2 | 44 SBROUTNE R 2164 DIV RR 3 
05 SLOW 1 25 LTURN RC 2 | 45 ARRAY R 2 | 65 i 
06 26 46 66 
07 INCHES 1 27 47 67 COMPARE RR 3 
08 FEET 1 28 48 68 СЕТ RR 3 
09 METERS 1 29 49 69 PUT RR 3 
1A MILLISEC 1 2А ДА бА 
OB SECONDS 1 2B 4B 6B 
0C HOURS 1 | 2С 4С 6С 
OD 2D 5D INCRMENT R 2 eD 
OE REPEAT 1 2E 4E DECRMENT R 2 | 6E 
OF RETURN 1 2F 4F CLEAR R 2 | 6F 
10 FORWARD R* 2| 30 FORWARD N* 3 | 50 JUMP N 3 70 SET NR 4 
11 REVERSE R 2 31 REVERSE N 3 | 51 JUMPEQ N 3 71 ADD NR 4 
12 RIGHT R 2| 32 RIGHT N 3 | 52 JUMPNE N 3 72 SUB NR 4 
13. LEFT R 2 33. LEFT N 3 | 53 73 MUL NR 4 
14 RTURN R 21 34 RTURN N 3 | 54 SBROUTNE N 3 | 74 ОМ NR 4 
15 LTURN R 21 35 LTURN N 3| 55 ARRAY N 3 | 75 
16 36 56 76 
17 BEEP R 37 BEEP N 3 | 57 77 COMPARE NR 4 
18 DISPLAY R 2 | 38 DISPLAY N 3 | 58 78 СЕТ NR 4 
19 HESITATE R 39  HESITATE N 3 | 59 79 PUT NR 4 
1А ЗА CALL М 3 | 5A ТА 
1B TEST R 2| 3B 5B 7B 
1C ENTER R з! 3C 5C 7C 
1D RANDOM R 2 | 3D 5D 7D 
1E SCAN R 2 ļ ЗЕ 5E TE 
1F PROXIMITY R 2 | ЗЕ 5 TF 


Table 2: Pseudoprocessor instruction set (*К = Register, М = Number, RC = Register Count). 


Examples: 
А , ; List OUR PRICE ри diskette, in box of 10, 
"Why: settle for inferior substitutes | PME seen (hard/softsector) ...........4.20 82.04 individual envelopes) 


when you can now get the very best | 7450 514"DSDD (hard/soft sector)........... 6.00 2.94 


media at unprecedented savings. Be it 11: р а. Б ШАКЫ 1 В E 555 2-75 
" РА % Ж : ardrsottí весіог)............. » . 
8 or 5% ’ hard- or soft sectored: We (even greater savings on diskettes in bulk pack— call for information) 
are an Authorized 3-M Distributor Minimum order: 10 boxes. For orders of 1000 or more deduct 2%, 


and can ship it immediately. for 5000 or more deduct 5%, for 10,000 or more deduct 7.5%. Call 
for savings or larger orders. 


ORDERS & INFORMATION: 


Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 12:00 AM-5:00 PM PST 
1-(800) 845-5555 СА AK, HI call (714) 783-1363 


BANK REFERENCE: BARCLAYS BANK OF EAE Aa 892-7244 Terms: Cashier's check. Visa, MasterCharge, American Express 
AMERICAN EXPRESS, VISA, MASTERCH (add 496 for credit cards) Purchase orders from apy oved 
APO, FPO, INTERNATIONAL ORDERS ACCEPTED organizations on 30 day net at 25% surcharge. COD at 1096 sur- 


INC. Р.О. Box 3791, Riverside, CA 92519 charge. Shipping charges extra. 


Authorized Distributor 
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— 1 
ROSE = 


* DISK DRIVES 


Total Access 40 Тгаск............... 5939 
Aerocomp 40Т Ғірру.,.. se s. ... 9019 
Aerocomp ВОТ .................. $399 
Aerocomp ВОТ Ғірру.............. $409 
Aerocomp 40T Ошо! Heod ....... $409 
Aerocomp 80Т Оџоі Heod ......... 9399 


Рог 1580 Мод. Моа. IG IDMPC exrernol& TI99/4A 
Incl. power supply G enclosure. 


‘Apple Comporible Drive , .....,... $279 
Apple Camp. Disk Controller Doord. . . . $89 

* BARE DRIVES 
Того! Access 40Т.,......!......... 2199 
Aerocomp 40Т Бірру.... ......... $269 
Aerocomp 80Т7.,.......... ...... 5929 


Aerocomp 80Т Flippy. . (dus vot D959 

Aerocomp 40Т Duol Heod .. ...... $329 

Aerocomp 807 Dual Head . ‚.. 9469 
* DRIVE CABLES 

PONG 2.7022. rem $24 

4-drive ..... $ : $34 


Exrender cable A ANM RORIS 
* OPERATING SYSTEMS 
TRSDOS 23 Disk 6 Monuol . ..... .. $20 


OOS COG MD oi ors ай сақ uenis $119 
DOSPLUS A Lo уе RELEASES .. $129 
NEWDOS/80 (1 ог ў.............. $129 


* DISK CONTROLLERS/SEPARATORS 
Aerocomp “DDC” double dens. dis 
controller ѓогМоа. 1 ............... $139 


В У е 
Aerocomp “DDS” double dens. doro sep. for 


Percom or LN Doubler.............. $49 
Aerocomp "505" e dens. doro sep. for 
MOL pac ics cu RSS .. $29 


MODEL И DRIVES 
Cormolere tirs including 40 trock disl« drives (1 
EO 27 dis« controller board, pawer supply ond 
oll hardware and cobles 


One Drive System |&ї........ ....... $479 
Two Drive Sysrem Kit. ...... као ке 2000 
* ODD STUFF 


Single drive power supply... .,..... $44 
Drive enclosure (silver) ..... ....,.. 924 
Dislkerres (box of 10). .... ——— y 
MYBO TibBOOOS. , а ru IU У 9%, 


= à s = " - - 
120 doy worronty on drives Add 95 per drive 
shipping in Conr. US. UPS COD chorge $1.50, There is a 


15 doy FREE TRIAL ON DRIVES If nor complerely 
sorisfied I'll refund your money (less shipping). I'll 
токе exceprion ro improper use or mishandling. 


* RADIO SHACK COMPUTERS 
20-1060 TT MI. LI IS oca а EO S 595 
26-1062 MM, LI, 161&....—.,.„»-.„..-. 799 
26-1065 Mill, 48K 1 аме. .,..,...... 1495 
26-1066 MII, 484 2 dr [5232........ 1950 
26-3004 16K Color Compurer 299 


26-3002 16K CC w/exrended ВА5С.... 399 
26-3003 3214 CC w/exrended ВАЗС.... 499 


You've Got 


TOTAL ACCESS. 


TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 


26-3501 PC 1, (Coll obour occessoaries)......129 
26-3601 PC 2, (Call obour occessories).....229 
26-4002 64K MI, 1-drive . ... ....... 2899 


26-6001 12814 M16, 1-drive.. ...... 4199 
26-6002 128K M16, 2-drive. ......... 4799 
26-6050 DT-1 Terminal... .......... 399 


* PERIPHERIALS — Model ННІНІ6, CC 


32K LNW E/I w/RS2232 complere.. ... 9723 
LNDOUBLER 5/8 w/o DOS ....... ^. . 199 
26-1143 Rodio Shock DDen board. .... 125 
26-1125 Mill Hi Resboord.... .. 299 
26-1145 MI А5232 firs RS E/L.,, , |... 85 


26-1148 МИ R5232 with собе .., ..... 89 
26-4172 OG Modem Luise niue 52-129 
26-1173 DC Modem IL. ........... .199 
26-1208 CCR-81 Recorder. . .. .. . 51 
26-1130 Mill Hard Disk, primory....... 2099 


26-1131 Mill Hard Disk, secondary... . . 1599 
26-1132 Мод I H/Dodoprer . ..... . 32 
16-0230 13' Color TV, remore control. . 353 
26-1162 МИ 1sr drive kir, pure RS.. ... 629 


26-3008 C C Joysridss, рг............... 21 
26-3022 CC drive 1, includes controller ... 449 
26-4104 MI/16 Hi-Res board ......... 419 


26-4150 МУ16 Hard Disk 84МОуге, рп.3799 
26-4151 MI/16 Hord Disk 84Mbyre 5ес...2899 
26-4160 1-Drive expansion... ., .,... 938 
26-4161 2-drive ехрогѕіоп., —„.... 1431 


26-4162 3-drive dique о ЖІТІ OV T 
26-4165 1-drive unir. . ‚....... 1009 
26-4166 2-drive unir. . 722212221099 
26-4167 Thinline odd- lan ‘drive ope dad 299 
26-6010 MI то M16 upgrade ..,..... 1299 
26-6011 1285 RAM boad............599 
* PRINTERS & OTHER ACCESSORIES 
26-1158 Daisy Wheel I, 43 cps. ..... 1599 
26-1447 RS. Troctor ASSY. pore ......208 
26-1448 Sheer Feeder.  ... .. re HV 
26-1165 Line Printer V 160ср5....... 1195 
26-1455 Acoustic cover... ... Saray 
26-1250 DWP-410, 25срѕ ,,. . ., .. 1207 
26-1459 RS. Тосаг Assy.. ... ...., 199 
26-1251 ОМР-400, 140 срѕ.. .. .. .. 969 
26-1252 ОМР-500, 220cps. ....... ‚ 1399 


26-1253 ОМР-100, 50cps.... — .. . 99 
26-1254 ОМР-200, 120cps. . .......... 679 


26-1191 Mulri-pen ропег........... 1650 
26-1192 CGP-115 Color ргіптег....... ‚ 199 
26-1193 Florbed ploter.. ... . ..... 799 
26-1195 бідіггег.................... 969 
26-1196 GT-116 `Х-РАГ"........... TAa 
ANADEX DP-9260A, 200cps .......... 1449 
PROWRITER 1, 120срѕ, 10' F/T. ........ 469 
PROWIATER 2, 120cps, 15" Ғ/Т......... 669 
STARWRITER F-10, 40срз............. 1299 
PRINTMASTER Ғ-10, 55срѕ ........... 1599 
Rurishouser посог feed ...... ... .. 208 
Rurishouser sheer feeder . ......,..... 999 
*LNW COMPUTERS 


96I4 LNW-80 Model | NTSC/RGD, 52232, 57/8: 
DDen controller, FREE 12" green phospher 
moniror ond coble induded. ....... 1695 


* T5580 6 Radio Shock оге rrodemorks of Толду Carp. Copyrighr 1982 TOTAL ACCESS 
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128K LNW-80 Mod 1, NTSC/RGD, 5232, CP/M 
comporible, 57/8” conrroller, FREE 12" green 
phos moniror/coble included 2495 

* MEDIA & SUPPLIES 
8" disks SSDDen, Guoronreed Forever. , , . . 32 


8” disks DSDDen, Same Guoronree. ...... 39 
5 Flipson; holds 50 ОВ, socis .... 29 
8 Flipsort, SOME ОЕсі.; 4%»: „аага 29 
I Uray ВОКеб;; ананан ОШ 
8" Librory Вохез.... ..... ОРКЕ КУ 3.50 
5" ог 8" Head Cleoning Kir. . . ........ 9 


Troct paper Irr size, 2900 sheer 20 Ib... .. 25 
Coll for ribbon & prinrwheel prices. 
* SOFTWARE 


All Rodio Shock Sofrwore... ...... 2096 off 
Aron CP/M Model ll. ........ verse .100 
Pickles & Trour CP/M Model ...,..... 160 


Pickles б Trout P/M Model 16..... . 190 
All ЭМАРРХУУАЛЕ,,..... ......... 10% Off 
All MicroPro . я НИ, 
* TRS-BO SPECIAL EQUIPMENT 
CP/M (4814) for Mod III w/hordwore ond 
sofrwore complere ... noer . 275 
CP/M (64K inc) for Mod Ill wirh hardware 


ОЛО ЗОЛОТЕ M ызы 440 
80 x 24 video board for Mod Il. ..... 299 
GREEN Phospher Anrigiore СПТ.,...... .79 
AMBER Phospher Аппдоге CRT ...... .. 89 


16K Memory 200nsec Guor 1 yr... .. 8/512 
64K Memory 200nsec Guor 1уг..... 8/548 
ZVM-121 12” Green Phos. Моп ....... 195 


ALWAYS CALL FOR THE LATEST PRICES, They may 


have changed in the 60+ days since this ad was 
written, 


ORDER NOW! 
TOLL FREE 
800-527-3582 


Wrire or call. Toll free lines ore for orders only. 
Texas residents col 214/458-1966 ond 
deduct $200 from your order. If you need 
rechnicol informorion or service use rhe Texos 
number. Prices ore subjecr ro chonge wirhour 
norice ond ore moil order only. | occepr VISA 
or MASTERCARD, you con send o check or 
money order Callow o couple of weeks for 
personol or campany checks ro deor) or 
order COD (cosh, certified check or money 
order only). Shipping is nor included unless 
orherwise indicored, Texos arders odd 5% rax 
No rox odded on shipmenrs ourside Texas. 
Order up - | need rhe money! 


TOTAL ACCESS., 
Р.О. BOX 3002 
RICHARDSON, TX 75080 


914-458-1966 


NEXT DAY SHIPMENT on all in stock Merchandise. 
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devices and place the result into the 
spec "ied register. 

ТІ > next group of instructions, 20 
through 2F hexadecimal, cause their 
respective motions until the proximi- 
ty register changes; then motion 
ceases. The elapsed distance units are 
then recorded in the given register. 

Instructions 30 through 3F hexa- 
decimal are 3-byte commands that 
use an immediate 16-bit constant for 
the operand. For example, ВЕЕР 7 
(37 0007) signals the robot to beep 


seven times. Іп other respects, this 
group mirrors the group 10 hexadeci- 
mal instructions, except for the CALL 
instruction; CALL is a "hook" to an 
assembly-language subroutine, and 
its operand is a 16-bit absolute 
address. 

Five instructions work with the 
processor registers. JUMP A takes the 
signed 16-bit value in register А and 
adds it to the program counter. 
JUMPEQ and JUMPNE are condi- 
tional jumps that test the condition 


ж Ах ж FEATURING 8 AND 16 БІТ SYSTEMS ж ж x 


in hard copy, LCD scrollable screen. 


"Ni SELVIDOSSY SN AA а МНО 


been announced. 


"86 5-100 SYSTEMS: 


‘UAL PROCESSOR SYSTEMS: 


processors. 
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'ANINTERS (dot matrix and LQ): 


FLORIDA DATA, TELETYPE. 


IBM 3101, TELEVIDEO. 


950. 


“INISALVIDOSSY SNI MO OG NH 


DC HAYES compatible........ 
5-100 MAINFRAMES: 


slot still in stock: 


$31\120565% SNIMO XO NHOÍL 


EPSON QX VALDOCS: Extremely user friendly! See review Бар. BYTE. 
HX 80: Notebook-sized battery operated 2. 80 coniputer, up to 256 К К 


MASTER MAX: 5-100 system, 2-80, INTERCONTINENTAL CPZ48000 single 
card computer with four channels of IMA, dual 8" double density drives, 


Options: double sided dvds Winchester, TURBODOS, 2 user, 220v/50hz. 


IMS 8X MULTIUSER SYSTEMS: 27-80, S-100. Each user has own 2-80, 
' 64K RAM, 2 ИО. TURBODOS multiuser CP/M compatible operating system cuts 
link/edit time in half. Z-80 code. Interrupt driven. 8088 upgrade w/256K RAM has 
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code register. SBROUTNE is a simple 
subroutine call to a section of the pro- 
gram, and it terminates with a 
RETURN instruction. Each processor 
register instruction uses an operand 
that is a relative offset to the program 
counter so that the resulting code is 
position-independent. 

The ARRAY instruction declares 
the array being referenced by adding 
its operand to the program counter 
and placing the resulting address in 
the array register. The INCRMENT, 
DECRMENT, and CLEAR instruc- 
tions are added for convenience. 

GET and PUT are used with the 
ARRAY instruction. After an array 
has been declared, a GET 5,B (70 
0005 02) reads the fifth 16-bit element 
from the array and stores it in register 
B. The PUT АВ instruction (69 01 
02) uses the number in register А as 
the offset into the array and places 
the number found there in register B. 

Finally, the register-manipulation 
instructions use a constant or a reg- 
ister to perform an operation on 
another register. For instance, ADD 
B,C (60 02 03) means "add register B 
to register C." COMPARE compares 
a constant or a register to another 
register and then sets the appropriate 
condition code. 


Some Examples 

Armed with these instructions, let's 
try them on a simple program. Sup- 
pose we want our simple robot to 
search for a source of light in the 
room, determine how far away it is, 
and then report back to us. The re- 
sulting program might look some- 
thing like listing 2. In this program, 
the robot turns to the right until it 
faces a source of light. Then it moves 
forward until it senses or bumps into 
the source of light, whereupon it 
moves back to its starting position, 
displays the distance, and stops. This 
program requires only 17 bytes 
through the keypad. 

Of course, that is assuming the 
light sensor is mounted on the front 
of the robot and the path to the light 
source is unobstructed. If the pro- 
gram has to take obstructions into ac- 
count, a triangulation scheme could 
be worked into it (but that, as they 
say, is left "as an exercise for the 
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Listing 2: Sample program written in ROTERP, The robot is commanded to scan the 
room for a light source, determine its distance, and display the information. 


0000 
0003 
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0014 
0016 
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00 


RIGHT 
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DISPLAT 
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reader”). Imagine how much more 
difficult it would be in assembly 
language! 

Let's try programming the robot to 
survey a room. Ап array can be 
declared to store distances and posi- 
tions, data that can be acquired dur- 
ing the robot's trips back and forth 
throughout the room until it is 
familiar with its surroundings. 

Even this simple robot can be 
taught to wake you when the sun 
comes up. Just give it explicit instruc- 
tions to go to an eastern bedroom 
window and then let the program 
loop patiently until light appears. At 
dawn the robot will retrace its steps 
to your bed and beep insistently. 


The Implementation 

The implementation of ROTERP is 
easier than I would have expected. 
This version fits into a single 2K-byte 
2716 EPROM  (erasable program- 
mable read-only memory). It is also 
fairly memory-efficient: the memory 
required for the registers, temporary 
locations, and a 10-deep nested call 
stack is only 128 bytes, leaving the 
rest of available memory for program 
storage. (I used a Motorola MEK 
6800 D2 microprocessor kit to arrive 
at these figures.) 

Figure 2 shows the modules that 
need to be written to form the com- 
plete interpreter. The first module 
allocates some memory for all of the 
16-bit processor registers, some tem- 
porary storage for use by the inter- 
preter, and enough memory for a 
subroutine call stack, which must ac- 
commodate as many nested calls as 
might be reasonably needed. You can 
use 1 byte to allocate as many as 256 
general-purpose registers. The trade- 
off is simply between memory used 
by ROTERP and the amount of mem- 
ory left for program storage. 

The initialization module is entered 
after the program is placed into mem- 
ory. First it places the fixed starting 
address of the program into the pro- 
gram counter, sets up any interrupt- 
service-routine vectors that are 


needed, and initializes any device that 


needs it. Next it calls a subroutine 
that clears all of the general-purpose 
registers and places some default 
values into the special-purpose reg- 
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Figure 2: Block diagram of ROTERP modules. 


isters. ROTERP uses SECONDS, 
FEET, and SLOW as defaults. This 
"clear and default" function is ex- 
pressed as a subroutine because it is 
also called by the ZERO instruction. 

Execution then continues into the 
instruction dispatch module, which 
contains a jump table used to pass 
control to the routine that executes 
the current instruction. If any invalid 
op code is executed, control is trans- 
ferred to a routine that displays an er- 
ror code and jumps the SBC monitor. 
This jump table is 256 bytes long 
because all op codes greater than 7F 
are currently treated as invalid in- 
structions. If you want all 256 possi- 
ble instructions, the jump table size 
would increase to 512 bytes. 

The next section, which contains 
all the routines that carry out each in- 
struction, is divided into two 
modules: one for execution of move- 
ment instructions and one for regis- 
ter-manipulation instructions. The in- 
struction routines in the movement 
module are very dependent on the 
hardware scheme that controls the 
direction and speed of the motors. 
The motors can be interrupt-driven 
or controlled with timing loops in the 
manner of stepping motors and sim- 
ple relay-operated DC motors. 


All of the movement routines have 
many functions in common. First, 
they get the operands, translate them 
from a register designation to a work- 
ing number as needed, and assign a 
temporary location to each working 
number. À scaling routine then trans- 
lates the number of distance or time 
units into an absolute number ex- 
pected by the motor handler. The op 
code itself serves as a direction 
indicator. ! 

Next, the motor handler is called to 
perform the motion. And the last 
function every instruction performs is 
to add the length of the instruction to 
the program counter so that it points 
to the next instruction to be executed. 
Control is then passed back to the in- 
struction dispatcher. 

Because many of the instructions 
must perform common functions, the 
functions are expressed as subrou- 
tines and placed in the last module, 
the subroutine library. The subrou- 
tine library also includes routines that 
do common register operations like 
16-bit addition, subtraction, multipli- 
cation, and division. The library is 
designed not only to save duplication 
of code but to permit the easy addi- 
tion of new instructions. 

To add a new instruction, you 
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CX4114 EUROPEAN 
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CX4108 GRAPHIT...... —' 
CX4121 ENERGY CZAR .......... 
CX4123 SCRAM 


CX4117 PROGRAMMING НІ 
GLAXIAN 


CXL4007 MUSIC COMPOSER ....$33.75 

CXL4002 ATARI BASIC ........... $45.75 

CX8126 MICROSOFT 
ВАСІС........»...... 

CXL4003 ASSEMBLER 


CX8126 MACRO 
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DATASAM/65 


JOYSTICKS 


‘TICK STAND 


Book of ATARI 


Software 


(346 pages) ..$19.95 


PERCOM 


SINGLE DRIVE (SD) 
SINGLE DRIVE (DO) 
DUAL DRIVE (DD) 
DUAL HEAD (DO) 


TO ORDER 
mm CALL TOLL FREE 


800-233-8760 


CXL4018 PILOT HOME ,,......... 9565.75 In-Stock items shipped within 24.hours of order. Personal 
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in PA 1-717-398-4079 
or send order to 
Lyco Computer 
P.O. Box 5088 
Jersey Shore, PA 17740 


simply place the new entry in the 
jump table and call the appropriate 
"fetch operand" routines. If the in- 
struction is in the register-manipula- 
tion group, you can call many of the 
existing subroutines in the library to 
reduce the amount of new code that 
needs to be written. (If the instruction 
involves the use of an entirely new 
device, you must write a handler for 
that device, as you would in any 
case.) Finally, an existing routine in- 
crements the program counter and 
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jumps back to the instruction dis- 
patcher. 


Extensions 

If you find yourself using a parti- 
cular sequence of instructions repeat- 
edly, a single new instruction will 
make your program both shorter and 
easier to write. Апа the processor is 
not limited to expanding new instruc- 
tions: a new device may be complex 
enough to warrant the use of a new 
special-purpose register. If you expect 
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month. All categories. All formats. 


See any program demonstrated. Order any non-entertainment 
program for a risk-free, thirty-day trial. Full refund if not 


completely satisfied. 


No minimum order. Buy just one program if you like. Quick 


shipments, 


All this, and more, is yours for an annual fee of $100. Call 
ITM now. Or, mail the coupon today and receive our FREE 
Software Catalog. Save hundreds — even thousands — of 
dollars on all of your software purchases with ITM. 


American Express, Visa, or MasterCard honored. 
Call toll-free today. 


(800) 334-3404 
In California (415) 284-7540 


Software Catalog. FREE. 


Byte 383 


L] YES. Send complete information for my review. Please include a 


frea copy of ITM's Software Catalog. 


ITM 
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ADDRESS buying simple. 
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PHONE Lafayette. CA 94549-4292 


21 Dealer 


О Company 


CJ Consultant 


(800) 334-3404 or 
(415) 284-7540 
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to use many different arrays, adding 
new array registers is only a matter of 
allocating space for them and assign- 
ing new op codes that call the same 
subroutines that the present ARRAY 
instruction uses. 

The simple architecture and in- 
struction set presented here should 
not be considered complete or taken 
for the optimum design of a pseudo- 
processor for robots. Each design 
should be tailored individually to the 
kinds of experiments that you expect 
to do. For example, if you want a link 
to a host computer, the instruction 
dispatch module can be modified to 
receive instructions from a serial-line 
interface instead of reading them 
from memory. Two other options 
exist: the processor can be oriented 
around 32-bit registers if more preci- 
sion is desired, or it can use 8-bit 
registers if less precision is needed. 
Expressing movement routines in 
terms of relative polar or Cartesian 
coordinates might be more desirable. 

For maximum flexibility, one inter- 
preter could include all of these fea- 
tures. If one byte does not sufficiently 
represent all of the different instruc- 
tions, a 16-bit op code could be used. 
Better yet, a single instruction that 
changes jump tables would allow you 
to switch between whole instruction 
sets. The ultimate step forward, 
though, would be a translator that 
would produce running code from the 
instruction mnemonics. This transla- 
tor would resolve symbolic references 
and might be the precursor of even 
higher-level "macro" statements of 
behavior. New language constructs, 
such as those found in LISP, might be 
implemented for ease of integrating 
the work being done in other areas of 
artificial intelligence. 


Summary 
ROTERP illustrates how a pseudo- 
processor can control the increasing 
mber of devices that can be incor- 
porated into an experimental robot. 
With careful planning, you will be 
able to improve and expand the inter- 
preter without difficulty. By tailoring 
robot's processor ік һе kind of 
behavior it will perform, the robot 
becomes a much easier tool to work 
with. 


It beats 
the knockout 
problem. 


IDE's new Combina- 
tion Board allows you 
to cable both serial 
and parallel inter- 
faces from the back 
of the board itself. 

50 even if your 
ІВМ PC doesn't have 
а knockout at the 
back, you can now 
interface printers, 
disks, or communi- 
cations devices. With- 
out any troublesome 

| jury rigging, without 
wasting expansion 
slots, and with the 
unit's protective 
cover still in place. 


Itsatechnical 
knockout. 


The interfacing innovations are 
only the beginning. 

For the first time, you can get а 
Winchester disk drive interface on a 
combination board. Or you can use 
the same interface for a printer. 

Only the IDE Combination Board 
gives you this capability 

And that’s only one of 3 options 


Circle 206 on inquiry card. 


Technically, 
Combination Board for the IBM PC 
is а knockout. 


IDE offers. You can also add a serial 
interface (RS232C Cable Adapter 
included) and/or clock/calendar with 
battery backup. 


е 0 Ф) 
У 


АА. 


The price is a very . 
nice touch. 

To really be knocked out by the 
IDE Combination Board, just take a 
look at our price structure. 

You buy only the options you 
want — so you never have to pay for 
something you don't need. 

And with IDE's helpful upgrade 
policy you can trade up your board for 
one with more memory or options. 
For very little money. 


ШШШІШІШІТЕ E" 


IDES n new 


Pricing table 
Memory only: One option: 
64K $275 Add $75 
Two options: 
Add $120 
Three options: 
Add $150 


128K $385 
192K $485 
256K $575 


A Combination Board this 
advanced deserves a lot 
behind it. 


IDE backs up its new Combination 
Board with a one-year warranty. ..not 
just 90 days. 

It's available for immediate deliv- 
ery, and installation is free in major 
metropolitan areas. 

So call us now to order your Com- 
bination Board. We'll answer any 
questions you have, and give you the 
name of your nearest IDE dealer 

He'll show you the new IDE Com- 
bination Board and the whole line of 
IDE products: Winchester disk drives, 
memory boards, printer spooler soft- 
ware, and disk-emulation software. 

They re all technical knockouts. 


1-800-257-5027 


(in MA call (617) 272-7360) 


IDE Associates 


$4 Mall Road, Burlington, MA 01803 
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Full size smar terminal with detachable keyboard 
4MHz. ZBOA™ CPU 
64K RAM main memory 
200 Kbyte 514" floppy disk 
(Osborne, Xerox, IBM formats) 
Two serial ports 


Complete sof ware package. 
including: 


CP/M Operating System 
WordStar® Word Processing 
Microsoft® BASIC 80 
NorthStar compatible BAZIC® 
Spelling Checker 

Electronic Spreadsheet 


You can't buy more 


91790 is the total retail price of the complete Micro 
Decision™ System you see in this ad. And that 
includes the computer with a disk drive, a full size 
smart terminal, and over $ 1800 worth of software. 
No other business computer available today offers 
so much for so little (a comparable Apple system 
costs almost twice as much). 


The Micro Decision is a bargain any way you look 
at it. The computer alone, with all that software 
and one disk drive is only $1195. № you want to 
add another disk drive, the price is stil great: just 
$1545. And the smart terminal is only $595. Retail. 


As for the microcomputer itself, our Micro Decision 


computer for less. 


includes a 64K CP/M® 2.2 Operating System. That's 
the industry standard operating system that gives 
you access to over 2000 business programs (avail- 
able right now—right off the shelf). 


If you'd like more information, or to find out about 
our substantial quantity discounts, call us at (415) 
430-1970. Well introduce you to more Morrow. 
And less price. 


LOOK TO MORROW FOR ANSWERS TODAY 


MORROW DESIGNS 


600 McCormick St. 
San Leandro, CA 94577 
(415) 430-1970 
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ZBOA is a trademark of Zilog, Inc. 


CP/M is a registered trademark of Digital Research, Inc. 


WordStar is a registered trademark of MicroPro, Inc. 
Microsoft is a registered trademark of Microsoft 
Corporation 

BAZIC is a registered trademark of Micro Mike's, lnc. 
Micro Decision is a trademark of Morrow Designs 


Using SOUND Arguments for 
High-Precision RTTY 


How to generate radioteletype audio frequencies 


This article focuses on the audio 
capabilities of the Atari 800 micro- 
computer. These include synthesized 
speech, automatic Touch-Tone (a 
registered trademark of the Bell Sys- 
tem) dialing, Morse-code generation, 
and many more. А direct use of the 
Ataris sound capabilities may be 
demonstrated by the ease with which 
it will generate the proper sound fre- 
quencies for the transmission of 
amateur radioteletype. With only a 
shielded cable between the Atari's 
monitor jack and the VHF (very high 
frequency) radio as interface, a com- 
pletely new method of "interfaceless" 
data transmission for microcom- 
puters is born. Previously, micro- 
computers had been sending radio- 
teletype by controlling expensive out- 
board tone generators, but with the 
Atari 8005 four built-in tone 
generators, who needs the expense of 
an interface? 


Introduction to RTTY 

Amateur radioteletype (RTTY) 
signals are composed of two precise 
audio-frequency tones which alter- 
nate in patterns to produce character 
combinations, usually in the five- 
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from an Atari 800. 


Scott Persson 
4719 Valley St. 
Omaha, NE 68106 


level Baudot or Murray code. The 
higher of the two tones is the space 
tone and the lower is the mark tone. 
The difference in frequency between 
the space and the mark tones is the 
shift. Radioteletype normally uses 
two shifts; the mark tone for both has 
been standardized at 2125 Hz (hertz, 


With the Atari 800's 
four built-in tone 
generators, who needs 
the expense of an 
interf ace? 


or cycles per second). For a 170-Hz 
shift, the space tone is 2295 Hz 
(2125 + 170); for an 850-Hz shift, 
the space tone is 2975 Hz (2125 + 
850). The Atari 800 will generate 
some of these frequencies. 


Simple Audio-Frequency 
Generation 

The sound generators within the 
Atari are clocked at 63.921 kHz 
(kilohertz). Each generator is 
associated with a memory location 


and the value within that location is 
constantly being decremented from 
255 to O at the clock frequency. The 
decrement interval is determined by 
the Atari BASIC SOUND statement 
parameters. The frequency of the 
audio that is produced is determined 
by the number of times per second 
that the corresponding memory loca- 
tion counts down to 0. The exact fre- 
quency of a SOUND statement can be 
determined with the following equa- 
tion: 


F 
Four = P (1) 
where Four is the frequency actually 
obtained from the computer, F is 
63,921 Hz, and N is the second 
SOUND command parameter (0 to 
255) plus 1. 

For example, N would equal 
14 + 1, or 15, in the command 
"SOUND 0,14,10,15." We can com- 
pute the exact frequency as follows: 


Ем 

2N 

63,921 
2(15) 


Four = - 
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plotters, word processing printers 
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2. USER MODIFIABLE 
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$399 complete 
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Lakewood, Colorado 80228 
(303) 988-1648 
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The Software Express Service 
25 Van Zant Street * Norwalk, Connecticut 06855 


(203)853-6880 е Telex 643788 


and selected dealers. 
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Bit Function 


Not discussed. 


Not discussed. 
Not discussed. 


о = М wh aan м 


Clock Generator 1 with 1,789790 MHz, instead of 63.9210 kHz. 
Clock Generator 3 with 1.789790 MHz, instead of 63.9210 kHz. 
Clock Generator 2 with Generator 1, instead of 63.9210 kHz. 
Clock Generator 4 with Generator 3, instead of 63.9210 kHz. 


Change normal clock frequency of 63.9210 kHz to 15.6999 kHz. 


Figure 1: The 1-byte audio-control register (AUDCTL) shown as bit 0 through bit 7. 
AUDCTL is used to link generators together and to increase the clock rate. 


63,921 
30 


= 2130.69 Hz 


This result is fairly close to our 
mark tone of 2125 Hz. In fact, this 
tone works just fine for radioteletype. 
The space tone of 2295 Hz used in 
170-Hz shift can be approximated by 
making N equal 13 to get 2282.89 Hz. 
| used this combination in my tele- 
typewriter program (see listing 1) for 
several months until the local hams 
converted to an 850-Hz shift (2975 
Hz). In order to generate 2975 Hz, 
you must make N equal 10.74, an im- 
possibility because the SOUND state- 


ment rounds all arguments into in- 


tegers. Thus, 10.74 becomes 10, 
which yields a frequency of 3196 Hz. 


Complex Audio-Frequency 
Generation 

High-precision sound generation is 
possible because the Atari's designers 
allow you to link two of the four 
sound generators together, so you're 
not limited to an 8-bit integer num- 
ber. Thus, the range of the SOUND 
parameter can be expanded from 0 
through 255 ( O through FF hexa- 
decimal) to 0 through 65,535 (0 
through FFFF hexadecimal). This 
means passing the generators 16 bits 
of information, rather than 8 bits. To 
do so, you cannot use the SOUND 
statement; all instructions and infor- 


mation passed to the generators must 
be entered directly into memory using 
the POKE statement. 

To link the generators, you must 
become somewhat familiar with 
AUDCTL, the audio-control register 
(see figure 1). AUDCTL is located at 
memory address 53,768 (D208 hexa- 
decimal) and writes data into the 
audio-mode control register. In order 
to link generators 1 and 2, bit 4 must 
be a 1; to link generators 3 and 4, bit 
3 must be a 1. These bits are turned 
on by entering into the AUDCTL reg- 
ister a decimal number which is the 
sum of the powers of 2 that corre- 
spond to the bits you want turned on. 
For example, to turn on bits 3 and 4, 
add 2? and 2* (8 + 16) to get 24, and 
place that value into AUDCTL with 
the POKE statement. 

The added audio-frequency preci- 
sion requires the use of a faster clock 
rate for the generator pairs. Normal- 
ly, the clock rate is 63.921 kHz and 
bits 0, 5, and 6 of AUDCTL are zero. 
To get a faster rate, turn on bit 5 if 
generators 1 and 2 are paired or bit 6 
if generators 3 and 4 are paired. The 
new clock rate is 1.78979 megahertz 
(MHz). The increased clock rate 
means that a new equation is neces- 
sary to determine the output: 


Fw 


Four = 2(N+M) ` (2) 


where Four is the frequency actually 


Text continued on page 444 


Listing 1: Radioteletype program for an Atari 800. For more information on the program, see the text box on page 442. 


1 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 
2 REM Ж 40WFM ATARI RTTY РКОСКАМ Ж 
3 REM ж ALL RIGHTS RESERVED x 
4 REM ж FROGRAMMER? SCOTT FERSSON. X 
Б REM ж DATE: 04-07-81. Ж 
6 КЕМ ж MEMORY: 10420 EYTES Ж 
7 REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 


8 CLR sFOKE 792,1: GO0TO 13 

9 REM жжжжжж EAUDOT GENERATOR жжжжжжж 

10 AàzAàCGL,FP2$EzsAàC(O2,F2$:$CzA4€(6É3,P2:DzAà(CA,FO$:Ez-xACS,P2$$USZXACÓO,FO:FOKE $93760,SF:FO0R Те1 T 
О SSNEXT T:FOKE 53740,0 

11 FOR Т=1 TO ó NEXT Т:РОКЕ 53760,Е ҒОК T=1 TO S NEXT ТІРОКЕ 532760,С0:3ҒОК Т=1 TO 
O NEXT Т%РОКЕ 93760,D : 

12 FOR Ті TO StNEXT ТІРОКЕ 53760,Е:ҒОК Т=1 TO 6МЕХТ ТІРОКЕ $3760,MF:FOR Т=1 TO 
g$NEXT T RETURN 

13 REM жжжжжж FREQUENCY INFUT жжжжжжж 

14 ? ""j;j"ZENTER MARK FREQUENCY | "$$: INFUT MF:MFEzCI709790/C€C2XMF22—7* IF -МЕ-ТМТ СМЕ 
)25m0.5 THEN МЕ-ІМТ(МЕЯЖІ) 

19 ? 3? "ZENTER SFACE FREQUENCY US INFUT SF:SFzC1789790/0(2XGF22-—-73:IF SF-INT CSF) 
220.5 THEN SF=INTCSF +1) 

16 MF=INT МЕ- 290) SSF=INTCSF-2546) FOKE 53768,120: РОКЕ 53762,1 

17 REM жжжжжжжжжжжж MAIN ЖЖЖЖЖЖЖЖЖЖЖЖ 

18 DIM 8(6,124;9 3РОКЕ В2,21ҒОКЕ 764,255 FOKE 83,363? "S"SFPOSITION 2,137? “<FLEASE 
WALT" S SFOR Т=1 TO 56 : 

19 READ ASREAD ESKEAD CREAD Di READ ESREAD FREAD СКЕЛЮ Н:;А&(0,&)=Е АСТ, ADSGC ATZ 
А) =р АЗ, А) =ЕЗАСА, А) =F 

20 ACI ADEGA ADESH NEXT T$GOSUE 412 РОФТТТОМ 2,14? "zSTDEY- ATARI 800 TEL 
ЕТҮРЕ ¢L=03VU=03COTO 38 

IF PEEKC7464)=255 THEN FOKE 77,1$:GQTO0 21 

Р=РЕЕК C764) РОКЕ 764,25S93:IF F-12 THEN 32 

IF Р=124 THEN GOSUE 10$GOTO 21 

ТЕ Р=60 THEN GOSUE 10:00Т0 21 

IF Р=28 THEN 35 

IF Рч39 THEN 37 

IF 11564 THEN SETCOLOR 2,2,8 

1 IF Lz71 THEN Fz12:GOTO 32 

29 IF €(4CQ,PFP2:764 AND А(0,Р)д91) ОК Р=33) AND Vel THEN RzF$iFz60$GOSUE 10$F-zR$GOT 
0 31 

30 IF (А(й,Р2<65 OR А(0,Е) 590) AND Fz-33 AND V=0 THEN RzPiPFz124:GOSUE 10:Р=К 

31 GOSUE 103° CHRK$(CAÀCO,F223;:GOTO 21 

32 SETCOLOR 2,;9,43GOSUE 10$Pz28:GOSUE 10:Р=60:СОЗУЕ 10810 IF РЕЕК(842521 THEN 3 
4 : 

33 ? ""'PFO0SITION 2,13? "TRANSMIT? ATARI 800 TELETYFE":?  РОКЕ 752,0: GOTO 2 
1 

34 FOSITION 2,FEEKCO4)4127 " "$j'""$16G0TO0 21 

35 IF PEEK(84)<21 G THEN GOSUE 10$FOSITION FEEK(C 85) ,РЕЕК СВЧ) 425? " "S'S СОТО Z1 
36 GOSUE 10:ҒОКЕ 84,3:PO0SITION PEEK (CSS) ,PFEEK(84)2? " Pung GOTO 21 

37 GOSUE 45$FOSITION 2,12% "“<STDEY> "FOKE 764,255 FOKE 752,1 

38 IF PEEKC764)<239 THEN FOKE 77,1:00Т0 38 

39 GOSUE 453°? "S"POSITION 2,127? "TRANSMIT: ATARI 800 TELETYFE"$'? FOKE 752 
0: 1} gcc 

40 FOKE 764, 255:РОКЕ 593750, МЕГОКЕ $53763, 226:С0Т0 21 

41 REM жжжжжж ARRAY CONVERSION жжжжжж 

42 FOR X=1 ТО S:FOR Y=0 TO 124: IF А(Х,Ү)=] THEN AàCOX,Y2o-«SF$GO0TO 44 

43 А(Х,Ү)=МЕ i 

44 NEXT Ү:МЕХТ Xi RETURN 

45 REM жжжжжжжжж MORSE ID жжжжжжжжжжж 

46 FOKE 792,1:FO0SITION 2,1%? "SIDENTIFY> "SPORE 53760,25% Р-7 6050ЈЕ ZS12Pz21$GUÜ0G5UE 
E1:GOSUE 51 

47 FOR Т=1 TO 21 NEXT T$GOSUE SISPz7Z:FO0R S=1 TO 3$GOSUE SISNEXT 5 ҒОК T=1 TO 21 
NEXT T 

48 Fz21:FO0R S=1 TO S:GOSUE Si NEXT S:FOR Т=1 ТО Zi:HEXY T:GOSGUE SIEGOSUE 5131F-71 
GOSUE 515 г'= 021 


M 
юм 


Чм в вм м м м 


SONS 
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Listing 1 continued: 


49 GOSUE 512ҒОК 


1:Р=7 00508 5: 
30 FOR T: 
91 FOKE 


900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
913 
916 
917 
910 
919 
9 20 
921 
9227 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATES 
DATA 


DATA 1: 


DATA 
DATA 
DATA 
DATA 
DATA 


DATA 3: 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


93763 $i 


21 ТО 


63, 69,0,0,1,1,1,0 
21,66,0,1,1,0,0,0 
18,67,1,0,0,0,1,0 
э8,68,0,1,1,0,1,0 
42,69,0,1,1,1,1,0 
36,70,0,1,0,0,1,0 
61,71,1,0,1,0,0,0 
37,72,1,1,0,1,0,0 
13,73,1,0,0,1,1,0 
1,79,0,0,1,0,1,0 

ә,78,0,0,0,0,1,0 

2122 0 

37,77,1,1,0, 
32,78,1,1,0 
8»79,1,1,1, 
10,80,1,0,0 
47,81,0,0,0 
40,82,1,0,1 
62,803,0,1,0 
e 1 


dE, qe. 
-— t 


26,51,0, 
24,52,1, 
29,53, 1, 1 
27,54,0,1 ) 
51,55,0,0,0 
53,56,1,0,0 
1 
0 


1 
0 
30,50,0,0 
1 
0 


48,57,1,1, 
90,48,1,0, 


к> къ къ кз Е ы ы єс СО СО СО СО ШО Со Сз со со 


WHY YOU 
SHOULD 
MAKE A 
CORPORATE 


CONTRIBU- 
TION TO 


THE AD 
COUNCIL 
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Т=1 TO Z21*NEXT ТЕ 


21 NEXT TSNEXT 
226sFOR Т=1 TO PSNEXT ТІРОКЕ 


72ҒОК S=1 TO 


ӘЗРОКЕ 53760, МЕ $RETURN 
53/63 + 4 


The Advertising Council is the biggest 
advertiser in the world. Last year, with 
the cooperation of all media, the Coun- 
cil placed almost six hundred million 
dollars of public service advertising. 
Yet its total operating expense budget 
was only $1,147,000 which makes its 
advertising programs one of America's 
greatest bargains ... for every $1 cash 
outlay the Council is generating over 
$600 of advertising. 


U.S. business and associated groups 
contributed the dollars the Ad Council 
needs to create and manage this 
remarkable program. Advertisers, ad- 
vertising agencies, and the media 
contributed the space and time. 


Your company can play a role. If you 
believe in supporting public service 
efforts to help meet the challenges 
which face our nation today, then your 
company can do as many hundreds of 


2.СОЗУЕ S1sk= 


22А FOR 


=Z1SGOSUB 51:00650Е 5 


Те1 TO S:iNEXT Т:КЕТУКМ 


Listing 1 continued on page 442 


others—large and small—have done. 
You can make a tax-deductible con- 
tribution to the Advertising Council. 


At the very least you can, quite easily, 
find out more about how the Council 
works and what it does. Simply write to: 
Robert P. Keim, President, The Adver- 
tising Council, Inc., 825 Third Avenue, 
New York, New York 10022. 


A Public Service of This Magazine 
Gounod & The Advertising Council. 


The cost of preparation of this advertisement 
was paid for by the American Business Press, 
the association of specialized business publi- 
cations. This space was donated by this 
magazine, 


| аттас On a ga COP "UE 
Г E zi ry 


“ve re nia 
n FT 
„А 


а unique combination of compatibility and technological - КЕ а. 
together produce features not found іп any conventional disk controllers. See for 


yourself what tomorrow looks like: 


FM » 


и Simultaneous support of both 5*4" and 8" floppy 
disks allows software transfer between disks. 


и 24 bit DMA allows CPU by-pass. 


Power-on boot PROM gets you up and running in 
а hurry. А 


On-board de-blocking conserves valuable RAM 
space above bios. 


Interfaces. with the WD 10019 hard disk con- 
troller. No need to buy a host adapters. 


v Full 16 bit port addressing. 


Full track buffer allows controller to recall entire 
track, not just sectors. Results in a speed in- 


crease 3-to-7-times greater than conventional con: ` 


trollers for both read an write operations. 


ж 
* 


> 


"f. "Hr UB 


. OMNIDISK'S features reflect our gommitt: 
ment to designing S-100 products: with an еуеоп 
the future. OMNIDISK'S price reflects our com- 


mittment to offer products with an eye on the | 


needs of today's user. 


~ You can begin using 


` tomorrow’s disk con- "399° 
_ troller today for only. . 


So why’ wait, order. now. 


*CP/M configured for OMNIDISK, only. $25 with 
purchase.: 


BA distributed by; 


W.W. COMPONENT SUPPLY INC. 
FULCHRU 


M 7771 Junction Avenue 
COMPUTER PRODUCTS 


San Jose, CA 85112 
(408 285-7171. ^ — 


= 


FREE U. P. S. ground ара on pre-paid orders. on od will be added to C.O.D., 
VISA and М/С orders. CA residents please add sales tax. + 


Tomorrow's 8 MHZ 280 CPU abs. soon from FULCRUM 


Circle 464 on inquiry card. 


к 


StarLogic 
Announces More 
Disk Drive 


Savings 


TANDON DRIVES FOR ІВМ AND TRS-80 
These basic drives can be mounted inter- 
nally on ІВМ апа ТВ5-80-ІІІ personal com- 
puters. Both full-size and the new ThinLine 
models are available. 


TANDON ТМ100-1 $165.00 
TANDON TM50-1 $145.00 
TANDON TM100-2 $235.00 
TANDON TM55-2 $215.00 
TANDON TM-100-4 $295.00 
TANDON TM55-4 $275.00 
TANDON ТМ101-4 $295.00 
TANDON TM848-1 $350.00 
TANDON ТМ848-2 $425.00 


APPLE II-COMPATIBLE DISK DRIVES 
Includes drive, cable and cabinet 

(also compatible with Franklin ACE) 

ova" standard drive $205.00 
ThinLine drive $185.00 
Dual Thinline drives $335.00 


EXTERNAL DRIVES FOR IBM PC 
Price includes drive, power supply, cable 
and cabinet. 


100-1 with 160K IBM format $235.00 
100-2 with 320K IBM format $305.00 
55-2 with 320K IBM format $285.00 


100-4 with 650K IBM format $385.00 
(includes software patch to DOS 1. 1) 
55-4 with 650K IBM format $365.00 
(includes software patch to DOS 1.1) 


EXTERNAL DRIVES FOR TRS-80 MODEL 
ІІ, TANDY COLOR COMPUTER AND 
TEXAS INSTRUMENTS 

Prices includes drive, power supply, 

cable and cabinet. Storage is unformatted. 


100-1 with 250K* $235.00 
90-1 with 250K* $215.00 
100-2 with 500K $305.00 
99-2 with 500K $285.00 
100-4 with 1000K $365.00 
99-4 with 1000K $345.00 


"Compatible with Tandy Color Computer 


WINCHESTER SUBSYSTEMS FOR IBM PC 
Includes Winchester disk drive, cabinet, 
power supply, cable, controller, 1/0 
adaptor and software (JEL) for 1.1 DOS 


5 Megabyte $1375.00 
10 Megabyte $1575.00 
15 Megabyte $1775.00 
30 Megabyte $2275.00 


All drives and peripherals have our standard 
БІЗДІ) which includes 90 days parts and 
OF. 


TELEPHONE ORDERS ONLY 

Only phone orders will be accepted. Master 

Card, VISA, Cashier's Check, COD accepted. 
(213) 883-0587 


StarLogic 


Apple & a registered trademark of Apple Computer. Inc. 

IBM and IBM PC are registered trademarks of IBM Corporation. 
TRS-8D is a registered trademark of Tandy Corporation. 
ThinLine is a registered trademark of Tandon Corporation. 

JEL is a product of Tail Tree Systems. 


Prices subject to change without notice. 
Prices do not include shipping charges which will be 
added to billing. 
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Listing 1 continued: 


936 DATA 60,32,0, 
937 DATA 124,32,0 
938 DATA 12,3251, 
939 DATA 33,32, $ 
940 DATA 14,45,0, 
941 рата 88,36,0, 
942 DATA 92,33,0, 
943 DATA 91,38,1, 
? 
Ü 
0 
1 


СЕ” СО 


944 DATA 90,35,1 
945 DATA 115,39, 
946 DATA 112,40, 
947 DATA 114,41, 
948 DATA 94,34,0, 
949 DATA 38,47,0, 
920 DATA 66,58,1, 
951 DATA 2,59,1,0 
952 DATA 102,63,0 
953 рата 32,44,1, 
954 рата 34,46,1,1 
955 DATA 28,28,1, 


Тһе Radioteletype Program 


The program 1 used to implement 
radioteletype frequencies is presented 
in listing 1. The following paragraphs 
comment on the significant lines of the 
program. 

Lines 10 through 12 (timing loops) 
must be placed at the program's begin- 
ning because the BASIC interpreter 
looks for line calls (GOTO and 
GOSUB) from line 0. If the loops were 
any deeper in the program, the timing 
loop delays would be in error. 

Lines 14 and 15 contain the input 
routine, where you enter the mark and 
space frequencies you wish to use. 


Line 16 sets up the high-precision 


generator pair, then sets the high-order 
byte of the pair to 1, which will make 
the pair generate at radioteletype fre- 
quencies. 

Lines 18 and 19 read character data 
into A, a two-dimensional array, using 
scalar variables A through H (see 
DATA statements in lines 900 through 
955). Of these variables, A represents 
the keyboard code for the key that will 
be pressed, B is the ATASCII (Atari 
ASCII code) equivalent for the charac- 
ter in variable A, variables C through 
G collectively form the 5-bit Baudot 
equivalent (0 for mark tone and 1 for 
space tone), and H is a figures/letters- 
shift flag. H equals 0 if the character is 


С кі ык.» - Ye  % % = % 
[IE M MEM СО СО» - СО 


н pHi pi 


кі 


in lower (letters) shift, 1 if the 
character і in upper (figures) shift. 

Line 21 looks for keyboard input 
from memory location CH (hexadeci- 
mal 01ЕС). 

Lines 22-26 look for special-case 
RTTY characters, such as Jk (the 
Atari-logo key), Carriage Return, 
Linefeed, Ltrs (letters shift), Figs (figure 
shift), and Bell. The program includes 
automatic up- and down-shifting, and 
will generate a combined Linefeed/Ltrs 
upon receipt of a Carriage Return. The 
program loops constantly until the 
Atari-logo key is pressed. The Atari- 
logo key will also terminate RTTY 
transmission and return the program 
to standby looping. 

Line 27 changes the screen color 
when over 64 characters have been 
typed on one line, to remind you that 
only 5 characters remain on a standard 
RTTY line. If you continue to type, a 
combined Carriage Return/Line- 
feed/Ltrs will be sent automatically 
when you reach 70 characters. 

Lines 46 through 51 contain the 
Morse-code identification routine. 
This must be changed for your call 
sign. To do so, change the values of P 
(dit = 7, dah = 21), the number of 
repetitions (GOSUB 51), and the place- 
ment of the delays between characters 
(FOR T = 1 to 21:NEXT T). The ex- 
isting call sign is WBOQPP. 


COMPUTERS 


PURE RADIO SHACK EQUIPMENT 


1-800-841-0860 


CONVENIENT ORDER ENTRY 


TRS-80 MODEL 11 COMPUTER 


E DISCOUNT PRICES | © 


ЕС 


| FROM 
== 


m 988 


BUY DIRECT 26-1081 


DIRECT 26-3004 


SMITH CORONA ТР-І 
DAISY WHEEL PRINTER 


DISCOUNT PRICED 
FROM 


559 === 
HARD ИИ 51988 


DRIVES 26-1130 ОМР-100............. 


< commodore |pmp.200............. 00%) 
TEXAS INSTRUMENT |омғ-400........... $1015.00 Q9 
CALL FOR PRICES ОМР-500........... $1525.00 @ 


MICRO MANAGEMENT | ТЕ5-80 SOFTWARE 


Ki ATARI 


ACE 1000 
COMPUTER 
DISCOUNT PRICED 


чон “CALL 


DISCOUNT 
ме 1629 


MFG BY 
TRS-80 PRINTERS М2 81 Ӱ 


af ит J-j] DISCOUNT PRICED 
r ШІ FROM 


ALL 


| 26-4002 
PLEASE WRITE US FOR 


A cum n 
BUY DIRECT 


1 FREE SYSTEMS INC. | VISICALC, PROFILE, 
COUNT PRICE LIST UPON RE. PARCEL DIVISION SCRIPSIT & MORE 


E 2803 “өм Бі EAST SAVE MONEY 
*COPY OF MANUFACTURERS WARRANTY Ы 
UPON REQUEST CAIRO, GA. 31728 PRICES AND PRODUCTS SUBJECT TO 


CHANGE WITHOUT NOTICE. ORDERS 


Е. * OKIDATA EPSON hc 912- 377-7120 | ea то VERIFICATION AND AC- | 


Кее еее! QOO SE ww АКА 
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Qj rep 26-6001 48 
5] 
* | | 
HOME COMPUTERS 3) 


_А CompuPro 
System = 
Cost-Effectiveness 


SYSTEM 8/16 Ш 
fem LL DPI 


More performance, 


Handles 8 and/or 16 bit software, single to multi-user. 
Features high speed operation with lots of memory. 


more quality, 


Combines innovative but proven hardware with best-selling, 
industry-acclaimed software packages. 


more reliability, 
Not 90 days, but one year limited warranty 
(two years optional at extra cost). 


and more service per dollar spent. 


Authorized service now available at 50 locations nationwide. 


For a convincing demonstration of why 
CompuPro is your most cost-effective choice 
for business, industrial and scientific 
computing applications, visit your 
Authorized CompuPro Systems Center. 


(SmpuPro 


CompuPro division, Godbout Electronics, Box 2355, Oakland Airport, CA 94614 
Circle 93 on Inquiry card. 


© 


Circle 145 on inquiry card. 


HH FANTASTIC PRICES!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 

МВО 2252553 aperi eie CO EE VERE ЭЗЭМ 
MUBUA LA 252 ЗЕ, л» << Rh RE E Esse DATA 
*ML-83A ... as à*"5"*ttutut4áxttxuut НТТР... 
*ML-B4(parallel) . . . Souda: ағастан жазса таз o eo 
*ML-B4(seriol) .... .... КЕРМЕК ТТ cope ГТ ТМ 61,095 
ML-92 ...... ttber or rad же . $509 
е ТЕРГЕН ТЕН buetsosssenhenocivezsaanv* $869 
PAGEMARK 2410,................... TEE CALL 
PACEMARK 2350,......-»-е .»---«ь-ч--:».......САП 
*Includes Tractor Feed 

ANADEX 0Р8000..,.......,.. .... "TP $749 
ANADEX рР9500/9501,,.......... $1279 
ANADEX 95004/9501А.., .....................51359 


ANADEX рР9000/9001.,,,.....»»».--. .-4-..... 51209 
ANADEX рР9620А..,,..»-».»--.-»».-.» 


SCM-TP leuius nia xb»mmwohatusd»tn-sx ateus- $649 
120 word/min Daisy Wheel, 10 or 12 pitch, 
serial or parallel interfoce 


DAISYWRITER 2000........... $1,015 


BIDIRECTIONAL 40 CPS AVERAGE THROUGH. 
PUT, 48K BUFFER, CENTRONICS, 488, 
RS232 & C. LOOP INCLUDED. 

DAISYWRITER 15005......,...-.аь..ьь-е,-,-,.....29952 
4K Buffer Serial Only 

DAISYWRITER 1500 Р............... "T" $925 
АК Buffer Parallel Only 


IDS 
РИЕМ-80,:;%,54зе арызға езе қаже coii Т9 
Includes sprint mode, dot plot and cut sheet guide 
PRISM 80. . Pd tereg вихри TROT ER HOA Fes .$1319 
Includes sprint mode, dot plot, cut sheet guide and 3.4K 
buffer. 
PRISM 132,.... +.» уа!» emeret rte ms $1,649 
includes oll of above and 4-color graphics 


C.ITOH 
Prowriter (РагаШе!)..-,-..2...44-..е414.-<. ia. $489 
Prowriter (Serial)... aee ....- ou ane аталынады $629 
Prowriter 2 (Parallel)... ases «+... ак: 9719 
Prowriter 2 (Serial)... 4152 voces es: паче $769 
Starwriter Ғ10.,............ TOT sews $1,449 
Printmoster F-10. ,,........ (or kPa Rd $1,699 

DISK DRIVES 


RANA ELITE ККК, tren «үтте "mi КАХАЛ RA^ 
MICRO-SCI., фазовые» эча+таэт#ра + voas.: - 9289 


MODEMS 
HAYES 300 BAUD SMART МОПЕМ...... ..........5219 
HAYES 1200 BAUD SMART MODEM. .,... КЕГЕ 5515 
E-Z COLOR board.................. $199 


For the Apple ІІ or Apple ІІ Plus. 
16-Соіог, 256 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E-Z COLOR Editor. 
E-Z COLOR board for S100 Systems. $279 
E-Z COLOR board for TRS-80 ..........$239 


INTEX TALKER text-to-speech synthesizer. Serial and 
parallel interface included. ...... тыда RA $280 


AMDEK 13" COLON. асан. 6995 
АМОЕК 13" COLOR 11. ,.,. „ааьан saasaa... $719 
МЕС JB1201 GREEN Monitor. PREM RR PRPC фичи + .$159 


FOR THE IBM P.C. 
Quadram Quadboard w/84k. . ....... 9429 
Quadram Quadboard w/128k......... $519 
Quadram Quadboard w/192k.........$609 
Quadram Quadboard w/256k.........$699 


DIGITAL DIMENSIONS 
190 Chapel Rd., Manchester, CT 06040 


Info & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 


C.O.D. Welcome. Allow 2-3 Weeks For Checks. MC/VISA 
OK. АШ Prices Include UPS Ground Freight In U.S. СТ 
Residents Add 7'4% Sales Tax. Prices Subject To Change 
Without Notice. 
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ВІТ? | BIT 6 | BIT 5 BIT 4 BIT 3 | BIT 2 | BIT 1 BIT 0 


| 
| 
| 
| 
| 


Figure 2: The audio-control registers (AUDCI to AUDC4) control the volume of the 
corresponding audio generator (1 to 4). The volume range is from 224 to 239 decimal. 


Text continued from page 438: 


obtained from the computer, Fy is 
1,789,790 Hz (1.78979 MHz), N is the 
number to be passed to the generator 
pair, and M is always 7 for a gener- 
ator pair. 

For example, we'll find the value of 
N to yield the space tone 2975 Hz 
used in 850-Hz shift radioteletype: 


AME; 
e 2UN GET) 


2: 1,789,790 
2 . 2(N * 7) 
N — 293.8 


The closest integer value for N is 294. 
By passing the generator pair 294, we 
get an audio-output frequency of 
2973.07 Hz, only about 0.06 percent 
off our goal. 

Our next problem is to put the 
value 294 into memory. Obviously it 
cannot be entered as an 8-bit integer 
because the maximum integer value is 
255. However, by passing the gener- 
ator pair 16 bits of information we 
can easily denote the decimal number 
294 in two 8-bit "pieces." First, con- 
vert the decimal number obtained 
from equation 2 into a 2-byte hexa- 
decimal number: the decimal number 
294 equals the hexadecimal number 
0126. The two most significant digits 
(01) make up the high-order byte and 
the two least significant digits (26) 
make up the low-order byte. Next, 
convert each hexadecimal byte back 
to its decimal value, individually: 01 
hexadecimal equals 1 decimal and 26 


hexadecimal equals 38 decimal. These 
numbers are then passed to the audio- 
frequency registers (AUDF1 through 
AUDF4). Using the POKE command, 
place the high-order byte into the 
high AUDF register of the pair and 
the low-order byte into the low 
AUDF register. 


Volume Control 

Once the frequency is determined, 
the volume must be set because its 
default value is zero. The volume is 
controlled by the audio-channel con- 
trol registers (AUDC1 through 
AUDCA, see figure 2). Because the 
generators are paired, it is necessary 
to turn on only AUDC2 or AUDC4 
for output. For full volume, use the 
POKE command to place the number 
239 into the appropriate AUDC; for 
zero volume, use POKE to enter the 
number 224. The values within that 
range will vary the volume propor- 
tionately. 


Putting It Together 
To create high-precision audio, 
follow these steps: 


eSet up the generator pair(s) and in- 
crease the clock rate by changing the 
AUDCTL register with the POKE 
command. 

eChoose an output frequency and 
obtain N from equation 2. 

eSplit N into two hexadecimal bytes 
and then convert each byte into its 
decimal equivalent. 

eUse the POKE command to place 


Listing 2: This short program will set up generator pairs 1 and 2 and 3 and 4 and prepare them for high-precision sound generation. 
Toobtain a given frequency, use the number N from equation 2 in the format HB (high-order byte) and LB (low-order byte); e.g., for 
1050 Hz the number is 845. HB — 845/256 or 3; LB — 77 (the remainder). The value for VOLUME should be determined empirically. 


10 FORE 
20 РОКЕ 
AQ POKE 
40 FORE 


53748, 120 
53762, HE 
53760, LE 
53765, VOLUME 


REM SETS UF THE FAIRS 


REM HE —— HIGH ORDER BYTE 
КЕМ LCE ~~ LOW ORDER BYTE 
REM VOLUME = 160((FF) 


FRONT VIEW OF FEMALE JACK 


AUDIO OUTPUT —— ——;—e( ) a 


COMPOSITE CHROMA —— ——e (С^) 5 
2 


O 


GROUND 


1 (С) <-_———_ COMPOSITE LUMINENCE 


4 С) — COMPOSITE VIDEO 


Figure 3: The pinout from the Atari monitor jack (front view). The audio frequencies 


are taken from pins 2 and 3. 


the high byte into the high AUDF of 
the generator pair and the low byte 
into the low AUDF. 

eChoose a volume level and use 
POKE to place the value (224 to 239) 
into either AUDC2 or AUDC4. 


You can use the program presented in 


Electronic 
Circuit 
Analysis 


DC and AC analysis 

Very fast, machine language 
Infinite circuits on multiple passes 
Worst case, sensitivity analysis 
Dynamic modification 

64 Nodes, 127 branches 

Compare circuits 

Log or linear sweep 

Full file handling 

Frequency response, magnitude and phase 
Complete manual with examples 
TRS-80 (TRSDOS) $90.00 

CP/M $150.00 


Tatum Labs 
P.O. Box 722 

| Hawleyville, CT 
06440 
(203) 426-2184 


Circle 415 on inquiry card. 


listing 2 to experiment with high- 
precision frequency generation. 

The audio output from the Atari 
comes from the monitor jack, which 
is located on the right side of the com- 
puter near the peripheral jack (see 
figure 3). The audio frequencies are 
taken from pins 2 and 3; note that pin 
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Circle 436 on Inquiry card. 


TU: 175(FULL) 


A BASIC assembly-language ver- 
sion of the RTTY program is 
available on cassette from the 


author for $15, It features RTTY 
transmission and reception at any 
speed and any audio shift. It comes 
preprogrammed with the individ- 


ual's call sign. For information send 
a stamped, self-addressed envelope 
to: 


Scott Persson WBOQPP 
4719 Valley St. 
Omaha, NE 68106 


2 is the ground. A 5-pin DIN 
(Deutsche Industrie Norm) plug and 
shielded audio cable are the only in- 
terface necessary. There are few hams 
who can boast of 99.94-percent tone 
accuracy—much less a $2 inter- 
face—and it's all accessible with a lit- 


tle SOUND thinking. Ш 


69 
40 


years worked 40 
retirement benetits 0 


The U.S. Department of Labor has a free 
booklet that will help you answer these 
questions and a lot more. Send for it today. 
Write: Pensions, Consumer Information 
Center, Pueblo, Colorado 81009 


U.S. Department of Labor 


In the beginning, there was the 
printer. М 

And right on its heels came the 
first printer breakdown. 

Unfortunately, the first printer ser- 
vice call didn't happen nearly so 
quickly, thus creating downtime - 
a problem that still plagues users 
today. 

What's the answer? Non-Stop- 
Printing from Trilog. 


Two heads are better than one. 

Most dot-matrix line printers use 
only a single print head. That's 
fine - unless something goes wrong 
with the head. Then you're out of 
business until a service representa- 
tive shows up. 

On the other hand, the Trilog 
TIP-300 uses an exclusive two- 
headed system. Both 150 lpm print 
heads run simultaneously. Giving 


you a total output of 300 Ipm. 

Should one print head temporarily 
fail, the user simply flips a switch 
and the remaining head continues 
printing at 150 lpm. 

Now that's Non-Stop-Printing! 

Dual heads offer another advan- 
tage, too. Instead of being pushed 
to capacity like most single heads, 
each Trilog head runs at a 50% 
duty cycle. This makes them much 


Non-Stop-Printing, 
advance since the p 
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more reliable than conventional bar codes. Plus business and engi- savings and special formats. 


print heads. neering graphics. For more information contact: 
Advanced innovation isn'tjust Five printers for the price Trilog, Inc., 17391 Murphy Ave., Irvine, 
in our heads. ofone. ` CA 92714. Or call (714) 549-4079. 
That's why we also gave Trilog Besides graphics, the TIP-300 TWX (910) 595-2798. 
printers dual tractors. They not only gives you four other types of print- You ll see that compar ed to 
stabilize the paper and minimize ing: standard data processing char- Trilog, other printers are still in the 
friction, but allow the paper to move acters. Letter quality characters that Dark Ages. 2 ' 
forward and backward. This gives approach the sharpness of fully Non-Stop-Printing starts with 


you plotting capability and lets you formed characters. And two versions TRILOG ® 
generate forms. You can also print of compressed characters for paper 


The single greatest 
rinter was invented. 
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The Best In Price, 
Selection and Delivery - 


Call Now 
TOLLFREE 


800-368-3404 


(In VA, Call Collect 703-237-8695) 


AMPEX*INTERTEC* TEXAS INSTRUMENTS*GENERAL DATA 
COMM.* ANDERSON JACOBSON eC. ITOH*QUME • ВЕЕНУЕ* 
DATASOUTH*DIABLO* CENTRONICS • NEC е PRENTICE 


MICRO C. ITOH 
І SUPERBRAIN Il CIT 101... ..........$1350, 
64K DD* m ONLY $1895 CIT 161(Союг)........... Call 
бак QD* ........ ТЕЗУ B. TEXAS INSTRUMENTS 

64K SD* (96TPI) .. КЕЗГІ № 745 Standard ‚ $1390 

ЫА] "ll BASIC) 745 Std. Me ее Call 
DDS-10 765 BBUM ТУ us . Call 
(Hard ко TT ORERE № 785/87... асое СА 
DYNABYTE ............ Call 810 Basic , $1249 
810 Package $1439 
NEC 820 Package RO Package $1610 
OTIO. SOL M 6245 $2149 820 KSR Package ‚ Са! 
ТЮ аа ано 2. 840 RO Basic . $ 795 
7730 Раг......... 225396149 840 RO Tractor Feed Pkg. $1059 
7720. .. . $2449 % 940 Video Ed'tr........,$1570 
7725 1546 нфт ва каа Ф ‚$2496 

Std, Tractor 77 xx .. .... $ 199 8 PRENTICE STAR 300 Ва. .$ 124 
3510...... . . $1390 № GDC1035JL .......... $ 169 
3510ЕХ . ‚Са! for Special Price 1200-9600 Baud .......... Call 
3515. Ter наал $1395 

DATASOUTH ........... Call Без MUROS. <=> pr а! 
DIABLO 

620-5РІ ............... $1144 |. QUME 

630-R102/147 ........,. $1949 Data Trak 5...%289ог 2 for $549 
630-ECS .... аа. Саі Data Trak 8.. $519 or 2 for $999 
630-Н153°°,.,. ....... $1745 

"(for ІВМ P.C., Apple H, TRS- -80) BISYNC-3780 . .$ 769 
BJO RBS. oe eau pea ee Call Wordstar (IBM P.C.)......$ 279 
630-К104 (KSR) .... -.. $2385 f Data Star..............$ 218 
QUME Mail Merge .. ,.FREE* 
sprint 9/45 ЕР...,..,.,.$1794 № SpellStar...... . . ...$ 149 
Sprint 9/55 ЕР.......... $2119 Spell Guard... ........$ 229 
Sprint 9/55 FP/XMEM .,..$2186 Pian 80 ............. ...$ 249 
Sprint 9/55 LP/XMEM ....$2094 dBasell ........ $ 529 
Sprint 11/40- PLUS. ....... Call CalcStar $ 191 
Bi-Dir. Forms Tractor . ...$ 199 SuperSort .. кк x02. 158 
CENTRONICS: 34/38.,....Са! Super Calc ....... .... $ 249 
ИТИК, Call 
AMPEX CIS Cobol iret x $ 689 
р80.................. $ 699 В Ғоте!............... $ 159 
BEEHIVE (SMART DISPLAY) MACRO 80 ............ $ 183 

ZEE "С COMPNET «2 5..x42:9 177 
DMSA ....... S85. ..... Са! “Уһ purchase of InfoStar. 
DM310 (3101 Emulator) ....Са! Special! While They Last! 
Protocol Converter ии... Cal] | ЗООС TERMINALS 
ME di RAS Јери 

QVT-102 2s .. -$ 594 NOTE. ІВМ and Burroughs compatible 
QVT-103 3 .,......... $ 739 terminals available. Please inquire 


In addition, we can make EIA RS 232 or RS 449 cables to your order, 
and supply you with ribbons, printer stands, print wheels, thimbles for 
all printers listed. And many, many more items. CALL NOW. 

All items shipped freight collect either motor freight or UPS uniess other- 
wise specified. All prices already include 3% cash discount. Purchase with 
credit card does not include discount. Virginia residents, add 4% Sales Tax. 
For fastest delivery send certified check. money order or bank-wire transfer. 
Sorry, no C.O.D. orders. All equipmentis in factory cartons with manufac- 
turers’ warranty (honored at our depot). Prices subject to,change without 
notice. Most items in stock. 


TERMINALS | 
„бэ TERRIFIC = 


Terminals Terrific, Inc., P.O. Box 216, Merrifield, VA 22116 
Phone: 800-368-3404 (In VA, Call Collect 703-237-8695) 
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Programming Quickies 


Computing 
Telescope 
Parameters with 


the OSI 
Superboard II 


R.B. Minton, c/o BYTE, POB 372, Hancock, NH 03449 


The program in listing 1 is written for the Ohio Scien- 
tific Superboard II and will run in 4K bytes of program- 
mable memory. It computes’ various optical parameters 
for a Newtonian reflecting telescope and should be useful 
to anyone who already owns a r€flector or is considering 
buying or making one. 

The program computes a telescope's power, F number 
(focal ratio), eye relief, Ramsden disk diameter, 
magnitude limit, resolving power (Dawes' limit), prime- 
focus scale, and the size (in arc-seconds and microns) of a 
star image at various angular and linear distances from 
the optical axis. This will certainly be a blessing to 
stargazers, because knowing the size of star images helps 
evaluate the performance of a telescope. The program 
also computes what the axial spherical aberration would 
be if the telescope's primary (main) mirror were spherical 
instead of parabolic. This is useful to anyone making a 
Newtonian reflector and wanting the focal length long 
enough so that the mirror will not have to be parabo- 


lized. 


Entering the Variables 

Enter the aperture (the main mirror diameter) and the 
focal length in inches. (These may already be known or 
can be measured.) Enter the eyepiece focal length in mil- 
limeters. If you prefer to use inches, delete line 280. The 
usual types of eyepieces are Ramsden, Kellner, Plossel, 
orthoscopic, symmetrical, or Erfle. Enter the first letter of 
the type of eyepiece for the eye relief calculation (the dis- 
tance the eye should be positioned from the outside glass 
surface of the eyepiece). Distances other than this will 
result in a restricted field of view and uncomfortable 
viewing. 


Evaluating the Output 

After these four values are entered, the program pro- 
duces the first of three screens of data. The first lists the 
input data for verification, the telescope’s power, the eye 
relief, the diameter of the Ramsden disk, the magnitude 
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Listing 1: А BASIC program for the Ohio Scientific Superboard 450 PRINT “EYEPIECE F. L. = ;EF:PRINT 
П that computes optical parameters for a Newtonian telescope. 460 PRINT “TELESCOPE POWER =";PA:PRINT 
The program will run in 4K bytes of programmable memory 470 PRINT "EYE RELIEF = ";ER:PRINT 


and compute telescope power, F number, eye relief, Ramsden 480 PRINT "RAMSDEN DISK = ";RD:PRINT 
йз А , d : 490 PRINT "MAG. ИМП =";MA:PRINT 


disk diameter, magnitude limit, resolving power, prime-focus 500 PRINT “DAWES LIMIT =":DL:PRINT 
scale, and the size of a star image at various angular and linear буу PRINT "P. Е SCALE - ":SC-PRINT 


distances from the optical axis. 520 


10 REM PROGRAM TELESCOPE OPTICS 
20 REM BY R. B. MINTON 
30 РІ-3.14159 
40 О=180: JJ=250 
50 KN=.3 
60 К-(О/РІ)«3600 
70 FOR X=1 ТО 3ZPRINT:NEXT 
80 PRINT "PROGRAM TELESCOPE COM-":PRINT 
90 PRINT "PUTES VARIOUS PARAME-":PRINT 
100 PRINT “TERS FOR A REFLECTING":PRINT 
110 PRINT "TELESCOPE":PRINT 
120 FOR X=1 TO 3000:NEXT 
130 FOR X-1 TO 32:PRINT:NEXT 
140 PRINT "ENTER APERTURE":PRINT 
150 INPUT A:PRINT 
160 PRINT “ENTER MIRROR F. L.":PRINT 
170 INPUT FL:PRINT 
180 FO=FL/A 
190 FO=INT(100«FO)/100 
200 PRINT “ENTER EYEPIECE F. L.":PRINT 
210 INPUT EF:PRINT 
220 PRINT "ENTER EYEPIECE TYPE":PRINT 
230 INPUT A$:PRINT 
240 IF A$="P" THEN KN=.75 
250 IF A$="0" THEN KN=.8 
260 IF A$-"S" THEN KN=.8 
270 IF A$-"E"THEN KN=.35 
280 ЕЕ-ЕЕ/25.4 
290 EF=INT(100«EF)/100 
300 РО= ЕЕЕ 
310 PA=INT(PO+.5) 
320 RD=A/PO 
330 RD =INT(1000-(RD + .0005))/1000 
340 ER-(FL.EF-.KN)/(FL - EF) 
350 ER=INT(100+ER)/100 
360 MA=9+(5«(LOG(A)/LOG(10))) 
370 МА =1МТ(10:(МА +.05))/10 
380  DL-24.56/A 
390 DL=INT(100«(DL + .005))/100 
400 SC=8120.66/FL 
410 FOR X21 ТО 32:PRINT:NEXT 
420 PRINT "APERTURE ="; А:РВІМТ 
430 PRINT "MIRROR F. L. =";FL:PRINT 
‚ 440 PRINT "TELESCOPE F/NO = 5 FO:PRINT 


530 INPUT A$:PRINT 
540 IFA$«»"C" GOTO 970 


550 FOR X=1 TO 3Z:PRINT:NEXT 


PRINT "ENTER C TO CONTINUE":PRINT 


960 PRINT "ENTER FIELD DIA.(DEG)":PRINT 


570  INPUT FD:PRINT 
580 FR=FD/2 


590 PRINT “ENTER STEP SIZE":PRINT 


600 INPUT SS:PRINT 


610 PRINT "ANGLE СОМА ASTIG.":PRINT 


620 FORI=SS TO FR STEP 55 
630 FA=I«(PI/Q) 

640 CO=(FA/(16«(FO«FO)))«K 
650 AS=((FA+FA)/(2«FO))+K 
660 PRINT I;CO; AS:PRINT 

670 FORJ=1 ТО JJ:NEXT J 

680 NEXT! 

690 SP=(.0078/(FO.«FO+FO))+K 


700 PRINT "AX. SP. АВ. =";SP:PRINT 


710 PRINT "ENTER C TO CONTINUE":PRINT 


720 INPUT A$:PRINT 
730 IF А$< > "C" GOTO 970 


740 FOR X21 TO 32:PRINT:NEXT 


750 PRINT “RADIUS СОМА ASTIG.":PRINT 


760 ЕОНІ-2ТО 18 STEP 2 
7700 FA=(1«SC)/K 

780 CO=(FA/(16«(FO+«FO)))«K 
790 СО-СО/5С 


800  CO-z(INT((CO + .0005)«1000)/1000)* 1000 


810 А5-(ЕА.ЕА)(2.ЕО).К 
820 А5-А5/5С 


830 А5-(ІМТ((А5--.0005).1000)/1000)» 1000 


840 PRINT "ИСО *:4S:PRINT 


850 FOR J=1 TO JENEXT J 
860 NEXT I 
870 SP=SP/SC 


880 SP=(INT((SP + .0005)+1000)/1000+ 1000 


890 PRINT "AX. SP. AB. =";SP:PRINT 


900 PRINT "MORE COMPUTATIONS?":PRINT 


910 INPUT A$:PRINT 
920 IF A$="N" GOTO 970 


930 PRINT "DIFFERENT OPTICS?":PRINT 


940 INPUT A$:PRINT 
950 IF A$="Y" GOTO 130 
960 GOTO 550 


970 PRINT "END OF RUN”:PRINT 


980 END 


DOES YOUR E.0. NEED IMPROVING? 


(Economics Quotient) 


IT MIGHT. TAKE THIS 
QUICK QUIZ AND FIND OUT. 


True False 

O O (1.) When inflation occurs, each 
dollar we have buys more goods and 
services, 

С O (2.)As productivity increases, our 
standard of living increases. 


[] [] (3.) One out of five American 
workers belongs to a labor union. 


If you found these questions tough, your 
Economics Quotient, your E.Q., could prob- 
ably stand some improvement. 


A special booklet on our American 
Economic System can help you do just that. 
It's fact-filled, easy reading and free. 


For your free copy, write "Economics; 
Pueblo, Colorado 81009. 


ANSWERS: ГЕ Ге 31 


The American 
Economic 


System 


We should all learn 
more about it. 
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Programming Quickie 


limit, the Dawes' limit, and the prime-focus scale. The 
Ramsden disk is the diameter of the beam of light enter- 
ing the eye. If it is larger than the pupil diameter, some 
light is being wasted. An eyepiece should be used with a 
focal length that gives a Ramsden disk no larger than 0.25 
or 0.20 inch. The magnitude limit will indicate approx- 
imately the faintest star visible with the telescope. The 
Dawes' limit gives the resolving power in arc-seconds of a 
parabolic mirror with a good figure (good optical perfor- 
mance). Indeed, the main function of a telescope is to 
gather light, up to the magnitude limit, and increase 
resolution, up to the Dawes' limit. The average naked eye 
can see a sixth-magnitude star and has a resolution of 60 
to 120 arc-seconds. The prime-focus scale is expressed in 
arc-seconds per millimeter and allows computing the size 
of an object if one were to photograph it at prime-focus 
and with no supplementary optics. 

The second screen of data requires entering the field 
diameter in degrees and the step size. A small to medium- 
sized telescope has a maximum angular field of view of 
usually 0.25? to 1? for the lowest-powered eyepiece. The 
field can be judged by looking at the moon, which is close 
to 0.50? in diameter. If 1.0 and 0.1 are entered as field 
and step size, the program will output the angular 
diameters of the two major optical aberrations, coma and 
astigmatism, 0.1? to 0.5? from the optical axis. Both 
coma and astigmatism are zero-valued on axis for a 
parabolic mirror. The combined effect of these aberra- 
tions is to make what is a small, round, sharp star image 


at the center of the field appear as a fan-shaped and 
elongated image near the edge of the field of view. The 
severity of their effects can be judged by comparing the 
computed values to the Dawes' limit. If the values are 
larger, they will be visible to the eye. If the values are five 
to ten times larger, they may be objectionable to the 
viewer. Lines 670 and 850 slow the listing and may be 
deleted. The "AX. SP. AB." is the axial spherical aberra- 
tion in arc-seconds, and later in microns. 

The third screen of data is similar to the second except 
the values of coma and astigmatism are recorded in 
microns (a linear measure) instead of arc-seconds (an 
angular measure). А micron is 10'* cm or 0.001 mm. This 
output is useful to the person taking photographs 
through a telescope at prime focus with a 35 mm camera. 
The field radius and step size are defined by line 760 as 
18 mm and 2 mm, respectively. Star image sizes of 20 
microns to 50 microns are acceptable for photography. 
The scale is used to compute the size of an object on film. 
The formula is size — angular diameter (in arc-seconds) / 
prime-focus scale (in arc-seconds per millimeter). For ex- 
ample, the moon is У; X 60 arc-min/deg X 60 arc- 
sec/min or about 1800 arc-seconds; and would have an 
1800/180 or 10 mm diameter for a telescope with a focal 
length of 45 inches (1143 mm). 

Many of the values are rounded to two or three 
decimal places in accordance with the expected accuracy 
of the input data and the limitations of the observer, 
telescope, and observing environment. № 
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Binary-Format Number Storage 
on the Apple II Disk 


A machine-language routine to read and write 
binary data to a text file. 


А limitation of the Applesoft DOS 
(disk operating system) is its inability 
to store a number in its binary 
floating-point form in a disk text file. 
Applesoft uses this form, a 32-bit 
binary number (the mantissa) times 2 
to a given power (the exponent), to 
represent a real number to itself. 

If all numeric data could be written 
to a text file in that form, you would 
be able to use direct-access files effi- 
ciently and accurately. Each real 
number would always be 5 bytes 
long, giving you complete control 
over field and record lengths. If you 
need to make frequent inquiries or 
updates to selected records, a direct- 
access file is the most effective type of 
organization, This article describes 
machine-language subroutines that 
permit the most efficient use of disk 
space by storing a number in the same 
binary floating-point form that is 
used for internal memory. 


Output Limitations 
Although many BASICs have a 
PUT or similar command that will 


About the Author 

David Eyes is the product manager for pro- 
fessional software with Hayden Software Com- 
pany. 


David Eyes 
266 Broadway 
Arlington, MA 02174 


store the internal binary form of a 
number, the only output command 
available to Applesoft is PRINT. This 
command is typically used to send 
data to your video screen or printer, 
but can also send data to your disk. 
When PRINT is used for output, it 
converts data to a string of ASCII 
(American National Standard Code 
for Information Interchange) char- 
acters. Because the disk is a storage 


PRINT is the only 

Applesoft output 

command and it 
converts data to ASCII. 


device and not a human-readable dis- 
play, this conversion to ASCII is un- 
necessary and presents a real problem 
if you expect to use direct-access files 
with any degree of efficiency. 

In disk operations, file space must 
be defined for each field or item of 
data to be stored. If the data stored is 
in character form, due to the use of 
PRINT for output, the field size must 
allow for the maximum possible 
number length because the range of 


numbers used in most practical com- 
puter applications varies greatly. 
With DOS, this need to precisely 
define field lengths in a text file is 
especially critical when using the 
"relative-record" addressing method. 
This form of direct access allows you 
to move the "position in the file 
pointer" forward to a specific loca- 
tion on the disk where the data for a 
given record is stored. 

If each record is a fixed length, it is 
simple to decide how many bytes the 
pointer must be advanced into the file 
in order to access a given record. You 
just multiply the record length by the 
position of the record relative to the 
beginning of the file. DOS will make 
these calculations for you if you 
specify an L (length) parameter in 
your OPEN statement and an R 
(relative-record) parameter in your 
READ or WRITE statement. 

DOS will not enforce your record 
length, however. If the data you write 
to a given record proves to be longer 
than the space defined, DOS will 
simply write past the allocation and 
over any data stored in the successive 
record, destroying its original con- 
tents. Keeping track of the field 
lengths within records is the program- 
mer's responsibility. 
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Listing 1: А program to display the decimal values of each of the 5 bytes of the real 
variable "A." Each variable table entry is 7 bytes long. The first 2 bytes are the 
characters of the variable name. With a real variable, the next 5 bytes represent the 
number itself. Running this program will let you input any number into variable "A" 
and see the different decimal values each of the 5 bytes acquires. 


100 А = 0 

110 В = FEEK (105) + 
120 В = B 42 

130 С = B 

140 INFUT А 

160 ҒОКХ = 1 TO 5 
170 FRINT РЕЕК (C)s»"' 
190 C=C t 1 

200 NEXT X 

210 РАМТ 

220 GOTO 130 


F 


EEK (106) X 256 


a 


Listing 2: By inserting these lines into the program in listing 1, you have a crude method 
of outputting the floating-point representation of a real number to the disk. 


150 A$ = '' 
180 A$ = AS t 
220 FRINT A$ 


By writing the numeric data to the 
file in the binary floating-point form, 
you would gain control over your 
field and record lengths because each 
real number would always be 5 bytes 
long. To do this, the internal DOS 
routines that read and write data to a 
file must be accessed. The data is 
written byte by byte directly from an 
internal floating-point representation 
of the number and the conversion to a 
string of ASCII characters is by- 
passed. 

Using the CHR$ function, for 
example, it is easy to see how to 
generate and output any binary data 
(see listing 1). If you then access the 
memory locations where the floating- 
point number is stored and these 
values are used to generate a string 
value using CHR$, this string can be 
output directly to disk with PRINT 
(see listing 2). 


DOS Complications 

DOS text files (the only ones sup- 
porting direct access) are called "text" 
files because that is exactly what DOS 
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CHR$ ( PEEK (CO) 


expects to be put there. The ASCII 
codes for characters are significant 
only to 7 bits and DOS uses the 
eighth, high-order bit of each byte for 
its own purposes. For DOS to include 
the full ASCII character set, it has to 
distinguish the end-of-file marker for 
text files, 00 hexadecimal, from the 
ASCII null character, which is also 00 
hexadecimal. It is able to do this 
because the high-order bit of every 
byte written to a text file is normally 
set high on output. The null character 
then becomes 80 hexadecimal. 

For our purposes, this action has 
the unfortunate effect of eliminating 
one-eighth of the information con- 
tained in a stream of floating-point 
data. DOS complicates things further 
by setting the same high-order bit low 
on input when data is being returned 
from the disk. 

The solution to these DOS com- 
plications involves saving the status 
of the high-order bit in each of the 5 
bytes to corresponding bits of a sixth 
byte. This is then made part of the 
output and the information needed to 


reconstruct the data in its original 
form upon return from the disk is re- 
tained. 


A Machine-Language Answer 

The principles involved in this 
method of binary-format number 
storage have been illustrated using 
the example of BASIC PEEKs and 
CHR$ functions. However, the prob- 
lem has now reached a level of com- 
plexity that requires the speed and 
efficiency of machine code. 

The program CONVERT (see list- 
ing 3), written in 6502 assembly lan- 
guage, initializes a USR function that 
can be accessed from BASIC. (See the 
Applesoft reference manual for a 
description of the USR function.) 
Depending on whether a file has been 
opened for writing or reading, the 
routine either encodes the real expres- 
sion passed in the USR function and 
writes it to disk or reads and decodes 
it, restoring the high-order bits, and 
returns it as the value of the function. 

The first segment of code, executed 
when the program is BRUN at the 
start of a BASIC program, initializes 
the pointers to the start of the USR 
function in locations ОА through ОС 
hexadecimal. This initialization sec- 
tion also sets the MON C,I,O flags to 
0. DOS monitoring is basically mean- 
ingless when outputting binary data 
and may cause undesirable side ef- 
fects. 

The USR function is invoked some- 
what differently from BASIC, de- 
pending upon whether reading or 
writing is desired. The file must first 
have been opened and then selected 
for the desired operation using DOS. 
To write a real value to the disk, the 
expression is passed to the subroutine 
as the argument of the USR function. 
To satisfy the syntax, the USR state- 
ment appears on the right of the 
assignment statement, with a dummy 
variable on the left. To read a value 
from the disk, a dummy variable is 
used as the argument of the USR 
function and the value read is 
assigned to the variable on the left of 
the equal sign. 


Writing to Disk 
When control is passed to the USR 
routine CONVERT, the program first 


Listing 3: The program CONVERT is called as a USR function to read and write floating-point representations of real variables to the 
Apple II disk. 


0300 А9 
0302 85 
0304 49 
0306 895 
0308 А9 
0305 85 
030C АЗ 
030E BI 
0311 60 


с омо cn » ы Р н 


CONVERT: 


TTL 


чь "ga 


тв "BB op "SR wp МІР 


Se ч URB wp Se мй» 


BY DAVII 


USR function 
Reads and writes 
representations of real variables 
to Aerle II disk. 
direct access: 


FLOATING-FOINT DISK 1/0 


"CONVERT! FLOATING-FOINT DISK 1/0" 


CONVERT 


COFYRIGHT 1981 


EYES 


for the Arrle II. 
flostina-r£oint 


For use with 
fixed length record 


P disk storages: 
F 
d 
3 
| ORG $300 

ORJ $800 
ТЕМР ЕР2 $93 
ҒАС EFZ $91 
СНАК ЕР2 %А0 
СТКІ. ВҮТЕ ЕР2 $FF 
SIGNFLAG ЕР2 700900001 
Ұ 
E RAMTOF must be set to hishest 
$ available RAM memory location 
@ 
RAMTOF EQU ФЕҒҒҒ 
SWITCH EQU RAMTOF-$211F 
CLOSE EQU RAMTOF-$1003 
GETRYTE EQU RAMTOF-$1973 
ERROR EQU КАМТОР-%1921) 
STATUS EQU RAMTOF-$15AE 
CSWSTATE EQU RAMTOF-$*154All 
MONFLAG EQU RAMTOF-$1541 
FACR EQU ФЕНВ21 
ARGTOFAC EQU $EESZ 
MOUEARG EQU $E9EJ 
COUT EQU $FIETLI! 


^" "uz 


mr d^ pr "M 


“qe 


(ПА 
STA 
(ПА 
STA 
(ПА 
STA 
(ПА 
STA 
RTS 


Initialize USR function bs 
mouvinz ums instruction ta 
start of Program to 


кесе zero 


%%4С 

ФОА 

FENTER 

ФОН 

/ENTER 

$0C 

%%00 

MONFLAG f 


Disable mon c»i»o 


Listing 3 continued on page 456 
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Listing 3 continued: 


0312 
0312 
0312 
0312 
0312 
0312 
0312 
0313 
0313 
0313 
0316 
0316 
0518 
0314 
03516 
0314 
03164 
0314 
0314 
0314 
0316 
0316 
0314 
0316 
0316 
0316 
0311 
O31F 
0322 
0322 
0322 
0323 
0324 
0325 
0327 
0329 
0329 
032С 
ОЗ2Е 
0331 
0334 
0334 
0337 
0339 
0339 
033Е 
0331 
0331 
0331 
O33F 
0340 
0342 
0344 
0346 
0348 
ОЗАК 
034E 
0350 
0353 
0353 
0354 
0354 
0354 
0354 
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00 


АП 


С9 
no 


51 


01 
ЗА 


BC 


93 


AA 


А6 


03 


03 
А6 


03 


03 


E9 
ER 


110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 


122 


"n че 


"P wr "$5 


21 че "e че чә сар ӘР м МР “ЕР “ЕР SP 


Jw 


EAD 


FAG 


Main 


HEX 


LDA STATUS 


CMF 


BNE WRITE 


REAL 


disk.» 


FÉFrosratm 


00 


%%01 


gets control byte 


then uses 


hish-order bit of data 


in from 


disk. 


Returns 


value to USR function. 


‚ BETRYTE 


>i 


' ENDDATA 


СТКІВҮТЕ 


+$00 


XSAVE 
« СЕТЕУТЕ 


^4 


' ENDDATA 


XSAVE 
CTRLRYTE 


4 


‹ #410000000 


ТЕМРУХ 


ARGTOFAC 


%%00 


CSWSTATE 


Er 


“> =. Bl 


"e bow» ue 


"hi 


X-resister save 


See if а КЕАП 
command is active 


from 

restore 
coming 
a real 


Get next textfile 


cr 


If value is $00, 
then end of file 


skir unused bits 


Get next byte 


Test end of file 


Advance next bit 
into carry 


Set data bit low 
if control bit low 


Save 


Set ur resisters 
for call, to MOVEARG 
Move rEMF to ARG 
Mave ARG to FAL 


Set CSWSTATE TO 
‘start of line’ 


фе 


Listing 3 continued: 


0354 123 % WRITE first encodes control bul? 

0354 124 5 then ruts real data rassed hs | ik 

0354 125 $; onto disk. ' 

0354 126 % 

0354 127 $ 

0354 128 $ 

0354 129 WRITE: 

0354 20 21 ЕВ 130 ISR PACK $ Move ard pack, floatins-roirnt 
0357 131 Е accumulator to TEMF 
0357 А9 01 132 LIA #SIGNFLAG 

0359 85 FF 133 STA СТКІБҮТЕ $ Initial: ze control byte 
035k А2 00 134 LIX $00 

0391 139. 71! 

0350 06 FF 136 ASL CTRLBYTE ; Advance to next Position 
035Е KS 93 137 LIA ТЕМР»Х 

0361 10 06 138 ЕРІ 2 

0363 49 01 139 LOA #SIGNFLAG 

0365 05 FF 140 ORA CTRLEYTE $ Set bit if high 

0367 85 FF 141 STA CTRLEYTE ; 

0369 142 72% 

0369 ЕВ 143 INX e 

0366 EO 05 144 CFX %%05 

O36C nO EF 145 ЕМЕ <1 | 

036Е 146 § kegin write 

O36E А9 04 147 LIA %%04 $ 

0370 80 52 Aâ 148 STA CSWSTATE $ Set outrut state to ‘write’ 
0373 AS FF 149 LOA CTRLEYTE $ Control.;bute is written first 
0375 09 80 150 ORA £$80 $ Set high-order bit 

0377 20 ЕП FI! 151 JSR COUT $ Write it. 

0374 А2 00 152 LIX #00 

037С 193 73% ғ 

037С 49 04 154 LIA %%04 ғ 

037Е 8І 52 АА 155 STA CSUSTATE $ 

0381 B5 93 156 LIA TEMF»X 

0383 09 80 157 ORA %%80 

0385 20 ED FI 158 JSk COUT .. 

0388 E8 159 INX 

0389 EO 05 160 CFX %%05 

OS38E ПО EF 161 ЕМЕ <3 

0381 49 05 162 LIA $$05 

O38F 81 52 AA 163 5ТА CSUSTATE 

0392 60 164 KTS 

0393 165 $ End of data error 

0393 166 ЕМППАТА: 

0393 20 FC А2 167 JSR CLOSE ғ Close f:le 

0396 20 EO 9E 168 JSR SWITCH $ Switch 7/0 Pointers 
0399 49 05 169 LOA %%05 з Set err г code to 5^5 
039Е AC 12 Аб 170 JMF ERROR д 

039E 171 END n 

X**X** END OF ASSEMBLY 


checks the setting of the DOS READ 
status flag. If the file has been opened 
for reading, the low-order bit will be 
set to 1. With this check, either the 
WRITE or READ routine is executed. 

WRITE begins by calling the 
Applesoft PACK routine that moves 
the value in the floating-point ac- 
cumulator into one of the zero-page 
floating-point registers in the packed 


(5-byte) form. The USR function has 
placed the value of its argument in the 
primary floating-point accumulator 
(in an expanded 6-byte form). 

As explained above, the contents of 
the high-order bit will be set high 
when writing to a text file. Before this 
is done, however, these values must 
be preserved in the location labeled 
CRTLBYTE. This location is first set 


to the value 1. Each of the five loca- 
tions of the real number in TEMP is 
stepped through. If the high-order bit 
is set, the sign flag in the processor 
status reSister will likewise be set and 
the value in CRTLBYTE will be ORed 
with the single digit in SIGNFLAG. 
CRTLBYTE is shifted left one posi- 
tion during each iteration; each of the 
5 bits in CRTLBYTE thus comes to 
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correspond to the setting of the high- 
order bits in the 5 data bytes that 
comprise the floating-point number. 

With the control byte encoded, 
data may now be written to the file 
beginning with the control byte. 
Because DOS is monitoring the out- 
put, the CSWSTATE (character out- 
put switch state) location must first 
be set to 4, the "write data to file" 
state. This is done before each byte is 
written, canceling the effect of any 
carriage return that may appear in the 
binary data. Thus, DOS is prevented 
from prematurely exiting the WRITE 
mode if it next encounters data that it 
could interpret as a Control-D char- 
acter. (The sequence carriage return 
and Control-D signals that the 
characters that follow are to be inter- 
preted as a DOS command.) 

Before the WRITE, which is ac- 
complished by a call to COUT, the 
data in the accumulator is ORed with 
80 hexadecimal, permitting DOS to 
detect an end-of-data error during a 
subsequent READ. 

Having written the 5 bytes of bina- 


ry data that comprise the floating- 
point number, the CSWSTATE is set 
to 5, the beginning of a write data 
line, so that any DOS commands in- 
voked via Control-D after the USR 
call will be detected. This has the 
same result as ending a WRITE with a 
carriage return without actually hav- 
ing done so. 


Reading Binary Data 

The READ routine, to which the 
USR function branches if a DOS 
READ command is active, reverses 
this process. The control byte is read 
first, then shifted left three times to 
advance past the unused bits, leaving 
the first "control" bit in the carry flag. 
As the data comes in with the high- 
order bit set, it will be exclusive- 
ORed with 80 hexadecimal, setting it 
low if the corresponding bit in the 
contro] byte is also low. With the 
control bit shifted into the carry flag 
during each iteration of the loop that 
reads in the rest of the data, the cor- 
rect value is restored to the real 
number. 


PROGRAMMERS: 
MAKE YOUR LIFE 
BEARABLE ... 


As each byte is read in, it is com- 
pared with the end-of-data marker, 
O0 hexadecimal, to determine if the 
end of the file has been reached. This 
is a possibility if the file pointer has 
been improperly positioned. If this is 
the case, control jumps to the routine 
ENDDATA, which, via a call to the 
appropriate DOS routine, closes the 
file and either prints the “end-of-data” 
error message or passes the error code 
to an Applesoft ONERR handler. 

Otherwise, as the number is being 
read in, it is stored in the register 
TEMP. After the high-order bits have 
been restored to their proper settings, 
the number is moved to the floating- 
point accumulator via calls to the 
Applesoft routines MOVEARG and 
ARGTOFAC. Finally, the 
CSWSTATE is set to O, "start of 
line," to monitor any DOS com- 
mands that may follow the USR state- 
ment. With the restored real number 
in the floating-point accumulator, the 
USR function will return to BASIC 
and assign this value to the real 
variable on the left of the equal sign. 


amessage 
to our subscribers 


From time to time vve make the BYTE subscriber list 


available to other companies who wish to send our 
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with ҒІХ-І-5ОКТ 


FLX-I-SORT 15 а package designed to save programmers time, 
With FLX-I-SORT. you аге able to sort disk files of any size 
rapidly without tying up large amounts of memory. 
FLX-I-SORT uses a modified ‘Singleton algorithm and is 
written in assembly language to achieve Maximum speed and 
control FLX-I-SORT uses a Simple command line to control 
the sort. This allows easy modification to sort a different file 
or use different keys for the sort. when used with MBASIC, 

| FLX-I-SORT is an invaluable too! for programmers and users. 
FLX-I- SORT is available only from Bear Computers. 


MAAC 16 a registered trademark of Microsoft Corporation 


PRICE $179.00 

‚даа $3 50 for shipping and 

nanding Heres How to Order: 

e See Our authorired Bear Dealer 

« CALL: (309) 828-3011 Or 
(309) 828-6031 


1—7 Master Card and auium Visa accepted 
* Send check of money order 


104 М enter 
Bigormmington 117015 61701 


Circle 125 on Inquiry card. 


subscribers promotional material about their products. We 
take great care to screen these companies, choosing only 
those who are reputable, and whose products, services or 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of 
our mailing list, and look forward to finding information of 
interest to them in the mail. Used are our subscribers' 
names and addresses only (no other information we тау 
have is ever given]. 


While we believe the distribution of this information is of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such 
promotional literature. Should you wish to restrict the use 
of your name, simply send your request to the following 
address. 

BYTE Publications Inc 

Attn: Circulation Department 

70 Main St 

Peterborough МН 


03458 


Listing 4: À sample program showing how the USR function is used. 


10 It = СНЕ$ £4) 


20  FRINT 1457 "РЕКОМ СОМУЕКТ. ПЕ.1,А%200" 


30  FRINT [$s "ОРЕМ TEST" 
40 FRINT D$»'URITE TEST" 
но FOR X = 1 TO 19 

60 READ й»А%Ф 

70 Be USR (4А) 

бо ЕКІМТ АФ 

90 NEXT № 


LOO. ERINT I? * CLOSE. TERT 

110 PRINT Dds UREN. TEST sit" 

120 FRINT 5% 

130  INFUT "WHICH RECORD WOULE YOU LIKE? "ЭКЕ 
140 IF К = 0 THEN 3:2 

1709 R= RF - 1 

160 PRINT US? "READ TEST oF" ok 

170 á = ПЕК (В) 

180  IHPUT AS 

190 ҒРКІМТ “THE CONTENTS OF RECORD "Gh + is" ARE: ' 
200  FRINT А, А 

210 -GUTO- 120 

220 PRINT Ide CLOSE TEST" 

240 ТАТА 222,44», APPLE: Ss HOUSE: 90i 

240 DATA WRITE» 422.90:2» 10245» 233.1: WORDS 
200 DATA of оао «eas HAPPY. 92ET23 

260 DATA MOUSE, 0» CLOCK: 3,125455: HELLO 


USR and Applesoft 

The program DIRECT (see listing 
4) demonstrates how this function 
can be used from Applesoft. First, the 
program CONVERT is loaded into 
memory at location 300 hexadecimal 
with BRUN, and the initialization 
procedure is executed. A small 
random-access file is then built by 
reading 10 values in the DATA 
statements and writing them to the 
disk file TEST. The role of the dum- 
my variables in the USR has been ex- 
plained above. For the sake of il- 
lustration, a string field is also written 
to the file immediately following the 
USR call to show how character data 
and binary numeric data can be 
mixed as desired to build a record. 
Note that as the data is written to the 
file sequentially, with each record be- 
ing filed completely, it is not 
necessary to make calls to POSITION 
by specifying a record parameter with 
each WRITE. And since the binary 
floating-point number is always 6 
bytes, there is no need for a field 
delimiter such as a carriage return. 
Therefore, care must be taken when 
mixing USR with PRINT and INPUT 
in a given record. 

Once the file has been built, the 
direct-access feature can be seen when 


the user is prompted for a record 
selection. (Although DOS numbers 
records from 0, they are numbered 
here from 1. Ап entry of 0 exits the 
loop.) 

When the file is reopened, a length 
parameter of 12 is used: a 6-byte real 
field, consisting of control byte and 
data, and a 5-byte string followed by 
a carriage return as a field delimiter. 
The READ command actually sets the 
record number to be selected. Having 
been positioned to the appropriate 
location in the file, USR fetches the 
next 6 bytes and translates them into 
a real variable. 

This simple program illustrates the 
principles of direct access of binary- 
format numeric data using the 
machine-language program CON- 
VERT. I hope these functions will 
make possible more ambitious appli- 
cations requiring direct access, as well 
as allow more efficient use of disk 
storage. № 
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GET FULL 


POWER 


` FROM YOUR 280 CPU! 


Run your ZBO-based computer 4 to 10 times 
faster using Assembler instead of BASIC or 
other high-level languages. Write your first 
Assembler Language program in only a few 
hours using the ICE80 Utility Library then 


watch your computer run at full throttle! 


ICEBO 15 a software toolbox including over | 
75 callable functions to help you write pro- 


fessional software. The ICEBO package con- 
tains source language for 5 sample programs 
and a 40 page reference manual chock-full 
of coding examples. You'll be amazed at 
your computer's performance and YOUR 
new progamming power. For CP/M systems | 
only. Send check or money order for $40. 
(Va.residents add 4% state tax.) 


ICE CORPORATION 
100 Timber Oak Court, Suite B3 
Lynchburg, Virginia 24502 


ICE80 source code available for $24 when 
ordered with ICE80 Utility Library. 
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Apple Compatible Disk Drive (5'A"] $249 
Disk Controller Card (DOS 3.2-3.3) 69 
80 Column Board 
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and Graphics 
New SA400L Drives 
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8510/8023 Ribbon 
В/Н Apple Il+ 
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"Why should I think of Lanier when 
I think of the office of the future?" 


Corporate informa- 
tion planners have a 
legitimate need to 
know the direction 
of a prominent word 
processing supplier. 


Lanier's direction is 
total of a 


total office automation. 
We offer the technol- 


ogy to provide ad- 
vanced information 
processing resources 
їп a distributed data 
processing environ- 
ment. 


“Will Lanier be 
compatible with 
my mainframe 
computer?" 


"Lanier systems can 
be used foday as 
asynchronous or 
bisynchronous termi- 
nals to communicate 
with a wide variety of 
computers and other 
Lanier systems. And 
Lanier is implement- 
Ing SNA/SDLC pro- 
tocols to help you get 
ali the information 
you need fo do your 
job more productively.” 


“How do you pian to 
tie into the local area 
network we choose?" 


"We'll be abie to 
connect to the lead- 
ing local area net- 
works of the office of 
the future, sharing 
words, data and 
voice — not proposing 
another standard to 
add to your network- 
ing confusion. And we 
[have electronic 
mail to get that infor- 
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| Е 
mation anywhere in | - | 
the world — instantly.” | 


“How do I know Lanier | 
will have what we | | | 
need next year and 

the year after that?” 


“Because we've 
developed a master 
plan for a layered 
architecture. By 
isolating functions to 
particuiar layers, 
new technologies 
can be introduced 
easily to the layers 
directly affected by 
that Pit. La That 
makes the systems 
easy to maintain, up- 
grade and change.” 
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"But the increasing 
needs of our growing 
business require 
more than word 
processing...’ 


“Lanier equipment is 
multifunctional. We 
have the applica- 
tions packages you 
need right now for 
records manage- 
ment, mathematical 
functions, bar graphs 
and statistical 
typing. Since our 
roducts are multi- ~. 
asking, your staff can 
type an inve 
report while integrat- 
Inga list of names, 
addresses and 
individual informa- 
tion into a form letter in 
the background, and 
print out a new prod- 
uct proposal - ali at 
the same time. 


Glad you asked. 


Cantreli, President, Laníer Business Products, Inc. 


— Апа we're con- by Quantum Science 
tinually ке зен р а in1980. That's because 
more A mm Like мете committed to 
scheduling and making sure you get 
calendars. Plus, we the help you need to 


~ offer BASIC so that 7“ Бе more productive 
you can write your today — and tomorrow. 
own software pro- We want you to know 
grams if you prefer” that Lanier is a disci- 


—————  plined, appiications- 

"How сап youassure oriented office auto- 

| | . that my equipment mation vendor. We've 
—— 7 = — wili be up and beenhelping offices 


running smoothly and be more productive 
——+— М continue to be since 1934. We've 

productive?" beenleaders in the 

о field of word process- 


“We were rated #4 in ing and spoken Т 
service and support word processing for 
the past 47 years. 
And now we are ex- 
panding our scope 
to totai office 
automation for the 
future. We think - 
you'll be needing us.” 


4 
т a 
Г Ld я 
а С 4 
ж ' 
" i г 
| i Е 


Send us this coupon, 
or call Jennifer Scott 
. qt (800) 241-1706 for 
more information 

_ about Lanier's eiec- 
tronic office systems. 
Except in Alaska and 
Hawaii. in Georgia, 
cail collect: 

(404) 321-4244. 


шин ааш сыз SS шшш -— A— —HÀ кенені ОШЕН кенен ШЫП -—À она — ШЕЛЕР ШЫН —X 


P" 

| Sendto: Lanier Business Products, Inc. 
| 1700 Chantilly Dr. N.E. 
Atlanta, GA 30324 


| 
| | 
| - Attn: Jennifer Scott 8) 
| ol 
| Мате :| 

Tite : 

| о 
Ж | Phone Best Time to Gall jl 
= | 1 Ф | 
я № Кта б 
Ew а 
cim | Address County " 

+- 

ГИ City State Zip 
F | | kA а ть. чал) mom E 
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Circle 242 on inquiry card. 


Adding a Trace to North Star BASIC 


Steve Stern 
Genigraphics Corp. 
Building 1, Room 107 
Electronics Park 
POB 591 
Liverpool, NY 13088 


One drawback of North Star BASIC is that it lacks the 
trace feature found in many other BASICs. This feature is 
handy in debugging because it allows you to watch the 
flow of control through your program as it is executing. 

I added a trace to my version of North Star BASIC 
(Release 5), and this System Note provides you with the 
programs involved. 

Without a listing of the BASIC interpreter, it would be 
difficult, if not impossible, to add new commands direct- 
ly. Fortunately, North Star provides the "hook" required 
to turn on and off the trace via the "Control-C" routine. 


Е кіні Blocks 


for Microcomputer 
g © Systems, Dedicated 
ido. 


Controllers and 
ap Те! Equipment 


64K 
STATIC 
RAM 


ЕСТ 64K STATIC RAM is a low power fully static 64K x 
8 bit 5-100 Bus Memory Board. 2716 EPROMS сап be 


intermixed with the RAMS. 
$399.00 
Card Cages, Power Supplies, Mainframes, CPU's, 


* | Memory, 1/0, OEM Variations 


ELECTRONIC CONTROL TECHNOLOGY, INC. 


763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 


Specializing in Quality Microcomputer Hardware 
Industrial е Educational е Small Business е Personal | 
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Circle 169 on inquiry card. 


This routine starts in hexadecimal memory location 2964 
and is entered after each line of the BASIC program is in- 
terpreted and executed. By replacing the fir-* few bytes of 
the Control-C routine with a jump out to ser-supplied 
program, it is possible to gain control after each BASIC 
line is executed. 

Due to the fact that the trace routine needs to print out 
the current BASIC line number, all that remains is a way 
to retrieve that value. After some trial and error using a 
monitor program, І discovered that the line number's 
binary value was stored in the 2 bytes starting at location 
59C4. With this information, writing a user-callable 
assembly-language package that would print out the line 
number after each line was executed was straightforward. 
Listing 1 is the routine that accomplishes this. There are 
three entry points: one each for turning the trace feature 
on and off; one (not called by the user) for printing the 
trace. 

Listing 2 is a subroutine that the trace program calls to 
convert the internal binary representation of the line 
number to ASCII (American National Standard Code for 
Information Interchange). It was taken from the run-time 
utilities found in The BYTE Book of Pascal (Blaise Liffick, 
editor; Peterborough NH: BYTE Books, 1979). Listing 3 
is a hexadecimal dump of the trace package when it's 
link-loaded at hexadecimal location 1000. To use the 
package, the BASIC program must call the assembly- 
language routine at PLACIT to start the trace and at 
DELTRC to delete the trace. For the example in listing 3 - 
the BASIC statements would look like this: 


100 Y = CALL(4096) \ REM TURN ON TRACE \ 
Y IS A DUMMY VARIABLE 
and 
200 Y = CALL(4110) \ REM TURN OFF TRACE 


Listing 4 is an example of a simple BASIC program us- 
ing the trace feature. It shows how the results of the ac- 
tual trace would appear. № 


Listing 1: Machine-language program that implements a trace function in North Star BASIC. By modifying the correct memory loca- 
tions, the user can force the BASIC interpreter to jump to this routine after executing each program line. 


MAKRI 


0039 


ASSEPMSLER 


ll6579 
211409 


010400 
ED 


3253t0 
25 

7Е 
325700 
215900 
0207 
CD4C23€ 
24570 
cD0022 
215965 
0EG3 
C54700 
5203 
E602 
F26029 


46 


000429041 


2420 


АМА, 2 


0DGFASC 
DSFASC 
(PLACE THE 


FLACIT 


DEL TRC 


ORTGCODE 


БҮТЕ1 
BYTE? 
MSG 


ASSEMS_EX AMA.2 


ERRORS 


SYMEDL TABLE 


СЕ 
EXTERN 


RF 


Н, 29645: 
АЭ0СЭН + OP-CODE FOR JUMP 
M» + STORE 


H 

De TRCSTR: 

М»Е + LSH OF JUMP ADDRESS 
H 


М, 0 > MSH OF JUM? ADDRESS 
+ ТЫА” HAS BEEN PLACED 

‚ ENTER HERE TO DELETE TRACE 
Dv 029641; 

HyORIGCODE $ ADOR OF COFY ОҒ ORIGINAL C 


Е,4 


53 
2 
>; ENTER HERE ТС PRINT TRACE 

059C4H ; THIS IS THE ADDR W/THE LINE $ 
H 

А, М 

SCH $ CHECK FOR SLASH (X) 

DONE ; IF SO» DON'T PRINT ANYTHING 
BEYiT1ZZ 

H 

A» 

ЕҮТЕІ 

Hs MSG 

С»? + C IS CHARACTER COUNT 

FRTLOOF $ TO FRINT “АТ! 

ЕҮТЕІ + DSFASC ЕХЕЕСТЗ INFUT IN HL 
DSFASC 

Hs MSG 

C3 

FRTLOCE 

3 


2 

2968H 

Ем $ FUT THE CHARACTER IN E 
А ; ZERO OUT А 

022008 » CHAR OUT 

С + DECREMENT COUNT 

Е»С-% TO TEST 

Н + JUS; IN САЗЕ 

rRTLOOF 


0 


0 
00ris065Hs' AT ' 


Listing 1 continued on page 464 
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Listing 1 continued: 


ЕҮТЕІ 


DSFASC 


PLACIT 


0057 01 
083С 03 MSG 
0000 01 


EYTEZ 


FRTLOOF 


0028 01 
0059 01 
004С 01 


DELTRC 
QDEFASC 


теат 


000E 01 DONE 
0000 83  ORIGCODE 
001Е 01 


0045 01 
0014 01 


Listing 2: Subroutine called by the main program to convert BASIC line numbers, stored in binary form, into ASCII characters. 


сал CJ C) ЫЗ єл СУ ep -X 
£23 62) (2 Єз $2 СО ОО iD 


сэ C2 $5 C9 £5 C2 со ғ; 
Co m сә СОЗ ti c2 c2 


21 
123 


ASSEMSLCER 


AF 
3D 
FS 
А4 


Е20ғ02 


0622 


CD0222 
CD2800 
020480 
С02000 


3E3090 
83 
ҒӘ 
7С 


BS 


С23:00 


0638 


rm 
EE 


CQ 


Case JU 


^ 
4. 


> 


әз К er әу) wp „> « 


ҮЗ 


WR 


р 
NESS 


OVEL 
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АКЕМ FROM 
THIS 
CUAVERTS 


STRE 


ENTRY 


ХКА 
DCR 
FUSH 
АМА 
JF 
MVI 
CALL 
CALL. 
LXI 
CALL. 
MVI 
ADD 
FUSH 
MOV 
ОКА 
JNZ 
FOF 
MOV 
CALL 
FO? 
ЈЕ 
КЕТ 
ENTRY 
ХКА 
Sus 
MGV 
SEE 
SUE 
MOV 
SUI 
ORA 
RNZ 
JME 


ENTRY 
ХКА 
505 
MOV 
SEE 
SUE 
МСУ 
SUI 
ORA 
RNZ 


GYTE BOOK 
SUzSET 
BINARY CATA TO АБСТТ, 
УМРУТ IS А 16-EIT QUANTITY 
TRE OJTFUT IS THe 
5748572 


ОР FASCAL" FASES 297-210 

Ог THE PASCAL RUNTIME ROUTINES WHICH 
ANS PGINTS TT QUT. THE 
IN. THE H-L REGISTER PAIR. 
ASCII REPRESENTATION ON THE CRT. 


$ THIS IS LOCATION 1B7D 
IN THE REFERZNCE LISTING 


А 

& 
FSW 
H 

Y3 
Ёр! [| 
OUTF 
NEGI 
Е+1( 
01У: 2 
Аз 30:1 
Е 
FSW 
А, Н 
L 

Y3 
FSW 

E y A 
QUTF 
FSW 
WR 


Listing 2 continued on page 468 


The Gomputer Book Gh 


“The ONLY Book Club for micro users” 


= 
у ^ 


Play games .. . develop new programming skills... 
organize your finances ...еагп extra income... 


even build your own microcomputer... 


HAVE IT ALL FOR ONLY $2.95 
Select any 5 books, pay only $2.95 
join 
The Computer Book Club"! 


(a value up to $102.75) when you 


Piearty- Tan - Ren 
Pragrams in 


РММ, THE 
STOCK & BOND 
EAR 15 КІП! : 

AL COMPUTER 


SALA 5 OAT TERS 
мша тылы 


+ Шым ны 
(КАЦ. COMPUTERS 
FOR THE зац 

— шдеп 


TIT 
Lisi $16.95 
MICROPROCESSOR 60 PRACTICAL 
ЫС INTERFACING: 7, TIME-SAVING 


. Г 
E ins [ amat 
Im cs йр a i> wv = 2 
EM d 
ТҮҮ Ы 
а ее ДАЛАМ, 


7 very good reasons to іту | 


The Computer Book Club? 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save 2096 to 7596 on books sure 
to increase your computer know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

e Club News Bulletins. All about current selections—mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of u -to- -the- minute titles you can pick from 
* "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But... if you want ап Alter- 
nate Selection—or no books at all—we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

* Continuing Bene its. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

e Extra Bonuses. Take advantage of 27ded-value promo- 
tions, plus special discounts on softw: +, games, and more 
e Exceptional Quality. All books are 'st-rate publisher's 


ТТЕ 
MASTER HARUBOOK OF 
MICROPROCESSOR 
CHIPS 


Е: 
FUSS 


pud Ss cu! w enr Е а 


Шы аи 


ысы "TT 
Рр ides NINES M BASIC " 


COOKBOOK 


c VISA ee 
api 


TT Tm 


MICROCOMPLITERS NERO ae SNe 
= E Dri MU RHOD ЕВ 


ETT | 1183 1295 1506 
List $17.95 List $14,95 List $16.95 List $12.95 


The Gomputar Book Gid” 


Blue Ridge Summit, PA 17214 


Please accept my membership in The Computer Book Club 
and send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


337 338 841 1045 1050 1085 1108 
1111 1160 1169 1183 1195 1199 1205 1251 
1276 1293 1295 1299 1369 1391 1394 
1396 1398 1406 1423 1468 1480 1496 1506 


Name Phone — — — 
Address 

City 

State D Zip 


(Valid foi ALG YY қола Vi aay П Tm UIU WVGA лас OM & W ZUR Orders outside U. у. 
or Canada must be prepaid with international money orders in U.S. dollars). This 
order subject to acceptance by The Computer Book Club. 


BY-383 
(ен m кш кыш кыш пыш пыш пш пыш пыш пыш шып пыш кыш кш шш ш ыш. - 
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RR ыал = 


BYTE March 1983 465 


INTRODUCING THE 
103 and 103/212 
ам”. SMART.CAT" 
В MODEMS. 


They Do 
Everything. ы 
With Less. Е... ....... 


Take your pick. With either one, you'll get two very See your dealer today and get yours. He does have a 
important advantages. bunch, but it's not unlimited. 
First, each is the best modem in its class. They do 
more, do it easier and do it in less space. The reason: SMART-CAT MODEM FEATURES: 
our LSI technology is state-of-the-art. Our Smart-Cats — * Built-in Dialer (Touch-Tone or Rotary) * Auto Answer 
run better and cooler—and will * Direct Connect 
for years. * Analog & Digital Loopback Test 
Second, you can get your hands * Extensive Software Command Set 
on either one of them right now. * Busy Detect (Allows Modem To 
No waiting. Your local dealer has Be Programmed To Redial) 
a shelf full. * 103 Smart-Cat Modem: 


The price is something else, too. 300 Baud, Full Duplex | 
Suggested retail: * 103/212 Smart-Cat Modem: 


The 103/212 Smart-Cat $595. 300 or 1200 Baud, Full Duplex 
The 103 Smart-Cat $249. 


18664 Oxnard Street, Tarzana, CA 91356 


(800) 423-5419 
In California: (213) 996-5060 


Circle 317 on Inquiry card. 


Look at what the best m 
has been reduced to. 


Our engineers have come up It’s better. J-Cat does the It costs less. | 
with some state-of-the-art LSI things you need for professional shopped around, у 
technology and a whole new performance. No fussing to get modem with close 
modem. it into the right answer or tures costs $250 or n Jur 
It’s smaller. J-Cat is about originate mode; it does it auto- LSI technology has let us do 
1/5th the size of an ordinary matically. LED’s show you the right thing with the price, 
modem. Easy to stick-on, tuck- ^ status; and audio “beeps” tell too. Suggested retail — $149. | 
in, put anywhere you want. you when you reach a busy Smaller is definitely be ter. 
signal, detect a carrier, get a See your dealer. He has 
dial tone, etc. them right now. 


And you can hook it into 
any modular ЕГІС phone jack. 


Introducing the Novation 


* AT 


>” 
133NNO9 | 
WOOH #40 

VA 


AC UAL SIZE 


ғ 
1831/2810 


J-CAT FEATURES: 


B Direct Connect, FCC m Dialtone/Busy Status at Serial 
't 68 Registered I/O Connector 
п Auto Answer m Off Hook Control at Serial 
Ш Auto Search (Originate or Answer /О Connector 
Mode) B Compatible With EIA-RS232C or 
B Disconnect/Test Key TTL Interfaces 
ш Connect/Break Key = Low Power 
m Self-Test B And it’s from Novation, the world's 


B Audio Line Status Indicator leader in personal communications. 


T сезі (800) 423-5419 
; In California: 
Ц (213) 996-5060 


Circia 318 on Inquiry card. 


18664 Oxnard Street, Tarzana, CA 91356 


Listing 2 continued: 


0032 212400 LXI Hs S12 
0042 024500 CALL PRINT 
8045 C9 RET + WAS "ӘМР PUSH" IN ORIG LIST 
0545 : 
0046 PRINT 
0055 OEDA MVI C 06H 
MAKRO A6SSzMSLER АМА, 2 
0248 FNT 
06389 46 MOV EM 
0049 23 INX H 
0043 CDCD20Q CALL OUTF 
004D  E9 CMF C 
004€  C24800 JNZ FNT 
9051 C9 RET 
0022 ? 
UL ad DVCK ENTRY 
0052 215Е00 (ХІ HDMi 
9055 CD4400 CALL FRINT 
0058 210090 LXI Нуб 
005Е 54 MOV Бун 
005С 52 40V EL 
0650 C9 KET 
025. 294944956 DML DE ' DIVIDE CHECK' »0DHs0AH 

AS44492 0 

535996485 

45000А 
994D DIV16 ENTRY 
с050 78 MOV Ave 
OC6E El ORA C 
OGSF CAS200 JZ DUCK 
C072 АР ХкА à 
0073 80 ADD E 
607% FS FUSH FSR 
0675 F43500 ЕР NEGZ 
0078 AF ХКА А 
0079 -84 ADD H 
002А FS FUSH FSK 
0972  FC2800 CM NEGH 
907 ЕВ XCHG 
007F 219900 LXI Н»0 
322 3-10 MVI As 10H 
0084 29 D2 DAD H 
0085 ЕЕ XCHG 
2086 29 DAD H 
0387 ЕЕ XCHG 
0088  D28C00 JNC D3 
008= 72 INX H 
ocet == D3 FUSH H 
958! 09 DAD E 
008- 029200 JNC D4 
915210 Le INR E 
0092 33 INX SP 
vev2 33 INX Ss 
2074 3D DCR A 
Dus; (6284690 JNZ 2 
0228 С34С600 JMF D46 
ВО; ЕЁ 04 РОР H 
0292 30 DCR à 
5290 623409 JNZ 2 
SCAG = D4A XCHS 
95а: Ci FOF E 
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Listing 2 continued on page 470 


In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 


Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 ` апс | 


5061 can be installed easily and require NO modification: 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 847-4141 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic? = PERFORMANCE 


The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 


GREATER ACCURACY 

BCD with up to 14 digit precision; 
PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 


FASTER EXECUTION 
Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted: 


SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic 
complete with program disk and documen- 
tation for each for $395.00, save $50.00! 


The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M™ and 48K of memory. Available formats: 8" SD 
disk or 5%" North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic-80™, 
North Star DOS and IBM. For more information, call 


or write: 
ECOSOFT INC. Е 
Р.О. Вох 68602 - 
Indianapolis, IN 46268-0602 mca 
(317) 255-6476 


MICROSTAT is a registered trademark of ECOSOFT, INC. 
baZic is a registered trademark of MICROMIKES. INC. 
CP/M is a registered trademark of DIGITAL RESEARCH 
Basic-80 is a registered trademark of MICROSOFT 


Сігсіе 163 on Inquiry card. 


BYTE Books Carry Waite 


A New Primer Series 


Computer Animation Primer 
by Mitchell Waite and David Fox 


Illustrated in full color this lively guide 
to the exciting world of computer- 
animated graphics is virtually '2- 
books-in-1' The first part covers the 
theory and products of high-resolu- 
tion computer graphics, from frame 
buffer technology to shading al- 
gorithms; the second part shows you 
how to unlock the power of the Atari 
computer for true color animation. 
Features include program listings in 
Atari BASIC and 6502 Assembly Lan- 
guage, a source catalog of hardware 
and software for both Apple and Atari 
computers, and examples of todays 
best animation efforts. 


Apple Backpack 
by Scot Kamins and Mitchell Waite 


Concrete methods for developing 
"user-friendly" software are at your 
fingertips in this useful course in 
humanized programming. Written in 
readable and often witty style, and 
with complete details on everything 
from screen formatting to writing 
clear documentation. 


8086/8088 16-bit 
Microprocessor Primer 
by Christopher L. Morgan 
and Mitchell Waite 


You don't have to be a hardware 
engineer to follow the authors clear 
crisp descriptions of the vastly more 
powerful new Intel 8086/8088 16-bit 
microprocessors. Covers design, capa- 
bilities, potential, currently available 
software, and new products based on 
the 8088, with emphasis on the IBM 
Personal Computer: 


Word Processing Primer 
by Mitchell Waite and Julie Arca 
Focusing primarily on inexpensive 
microcomputer-based text-editing 
products, this book gives you a thor- | 
ough rundown on a powerful new  ” 
way to electronically generate, cor- а 
rect, and manage all kinds of typewrit- и 
ten documents. Coverage includes 
controlling copy appearance, and se- ' 
lecting equipment and programs. 

At your bookseller or computer store. Or 


Г " mail coupon for 15 days’ FREE examination! "71 
Byte/McGraw-Hill АД ‚в 
РО. Вох 400 4 i 

g Hightstown, N.J. 08520 "Hill BI 

| Please send me the book(s) checked for 15 days on | 

i approval. At the end of that time | will pay for the book(s) | T 
keep, plus local tax, postage, and handling, and return any 

8 unwanted book(s) postpaid. ü 

| 021742-4 ГІ Computer Animation Primer $18.95 Ё 

П 033356-4 D Apple Backpack $14.95 1 

| 043109-4 Г] 8086/8088 $16.95 П 

d 067761-1 D Word Processing Primer $14.95 П 

Мате - 

- Address/Apt, | 

| 

Į City/State/Zip 


23015-21443 4 
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Listing 2 continued: 


0122 Гі РСР FOW 
06653 AB ХКА E: 
ngaa 262806 CM NEGH 
9047 7А MOV Aso 
3628 ЕЗ ORA E 
3049 C8 RZ 

MAKRO ASSEMELER АМА. 2 

зай AF ХКА A 
0nàE 89 ADD E 
0б^С F RF 

а) AF ХКА А 
5285 73 ЗЕ Е 
ЧАР Sr MOV Е; А 
0673 94 ЕЕ р. 
0051 93 SWE E 
Vit 257 мсм Dr 
09:3 C9 КЕТ 

206D OUTER ЕСІ СР 
C254  204F564Z 9м D МЕ Ита 0 


ЧЕТЕ 
oF 0296 


Goer 

MARC ASSZUMELER АМА, 2 

9090. ЕАЛОКЬ 

Sele Ma SE 

ge 0384. 01. 53 008C 91 D4 009Е 01 D4A 0040 91 
DaVid 0062-02 Dui 005: £1 D8rASC 0605 Gi DYCK 0052 01 
КЕБЕ 995 07. мг 0023 Gi  QUTF 2960 00 OVFL 003F 01 
Pii. 0045 01  FRINT 0046 601 5М2 0024 01 WR 001F 0i 
Ya Вог. 0 


Listing 3: Hexadecimal dump of the trace routine as it would appear after being link-loaded to memory location 1000. 


жом 1000-111D 

1000 21 64 29 ЗЕ C3 77 23 11 1E 10 73 23 72 C9 11 64 
1010 29211410 91 04 00 ED B) C9 DE 03 Eó 02 2A C4 
1920 59 25 7E FE 56 28 1E 32 Уб 10 2E 7E 32 57 10 21 
1020 59 19 0E 07 CD 4C 10 2A 57 10 CD SF 10 21 59 10 
1920 05 03 CD 4C 10 DE 03 Eó 2 F2 68 2 46 AF CD CD 
1050 20 02 41 23 10 Ғ6 С? 00 00 0D OA 22 41 54 20 AF 
1060 3D F5 А4 F2 «ФЕ iG 06 20 CD 09 20 CD 87 10 01 OA 
1075 06 СО CC 10 ЗЕ 30 83 F5 7С E5 C2 6E 10 Fi 47 CD 
1080 00 29 Fi F2 7E 10 CS AF 95 óF 9C 95 67 06 80 Е5 
1990 CO СЗ 9E 10 АҒ 9i АҒ 98 91 47 06 80 Ei CO 21 13 
1240 11 CD АЗ 10 C9 OE 04 45 23 CD 00 20 E9 C2 А7 10 
1080 C9 21 ED 19 CD AS 10 2 00 00 54 5р C9 29 44 49 
102 5% 49 44 45 20 43 48 45 43 4E 00 04 78 E1 CA Бі 
10D0 19 AF 86 FS F4 94 10 AF 84 ҒӘ FC 87 10 EE 21 00 
1920 00 3E 10 29 ЕЕ 29 EE D2 ЕН 10 23 ES 09 D2 FA 10 
1070 if 33 33 3D C2 ЕЗ 10 C3 FF 10 E1 3D C2 ЕЗ 10 EE 
1100 Ci Fi АВ FC 87 10 7A ЕЗ C8 AF 80 F0 АЕ 92 SF 9A 
1110 93 57 C9 20 АҒ 56 4% 52 46 АС 4F 57 00 OA 


Listing 4 is on page 472 


470 = March 1983 © BYTE Publications Inc 


Gircie 64 on inquiry cara. 


ЖЕ Шеге Бағы Сайт ы ЕР ТШ Ы 


CREM Санын чанба Ы Coramepe Ca WES] (ТЫ; ВЕРЫ 


| RACET computes „9 RACET computes 3 


_ The Byte Shop’ 


Franchise Opportunity. 


Computer retailing has survived the economic hard 
times like no other industry: with phenomenal growth 


and profit. 
fy 1—04 Just wait until the 
ШЕШЕ” / economy gets hot! 


That's why this is a 
good time to consider 
the Byte Shop? oppor- 
tunity. 

If you are motivated 
to make a commitment to success in the computer re- 
tailing industry, you owe it to yourself to evaluate the 
Byte Shop? Franchise prospectus. Cash required: 
$60,000. Franchise fee only $10,000. 


Just call or write. GO, та eShow 
E us ® 


21130 Cabot Boulevard = 
the affordable computer store. 


p^" md 
БРТ УУ ууу 


Computer Retailing: 
Tbe grouth industry of tbe 1980s. 


nur 
(AA 


Hayward, CA 94545 
415/783/8272 


Byte Shop 15 a registered trademark ol Byte industries. 


e 2-80 microprocessor 
+64K of memory 
e 4 individually programmable 
channels 


Smart enough to: 
e print text and transmit and receive data 
without tying up your computer 
e link up to 4 terminals to your computer and 
significantly cut delay time for multiple users 


The Archives Intelligent Serial Interface Board 
from the makers of the dependable Archives 
Business Computer/Word Processor. For complete 
details and our technical bulletin write or call: 


Ф 


archives incorporated 
404 West 35th Street e Davenport, ТА 52806 
Telephone (319) 386-7401 


Circle 474 on inquiry card. 


HARD DISK SUPPORT RACET computes = HARD DISK SUPPORT RACET сомғитғе RACETcomeutes = HARD DISK SUPPORT RACET computes = HARD DISK SUPPORT RACET computes = HARD DISK SUPPORT 


Circle 372 on inquiry card. 


FIELD PROVEN 
HARD DRIVES 


5 to240 MEGABYTES ONLINE for the TRS-80* Mod II/AXVI 
Winchester and Cartridge Disk Drives available for immediate delivery! ! 
9 MEGABYTE FOR Mod І, 1, and № 
CALL FOR PRICING 


14-- Megabyte (formatted) ARM Winchester Disk Drive САП for Pricing 
Includes ECC error detection and correction. FAST. Service Contract Avail- 
able ($30/month/drive). Muitiplexor available. SHARE hard drive between 
four Model 11'5!! 


20 Megabyte Cli Honeywell Bull Cartridge Drive $7995 
10 Megabytes fixed, 10 removable for the professional installation requiring 
Removable Media for BACKUP. 60 and 120 Megabyte add-on drives available. 
Upto 240 MEGABYTES!! Four port multiplexor available to SHARE hard drives. 


HARD/SOFT DISKS SYSTEM (HSDS) SOFTWARE 


Radio Shack 2.0 Compatible Operating System for Hard Drive Operation. 
Run your 2.0 software on hard drives without conversion (except drive des- 
ignation). Compatible with most machine language programs that use the 
standard calling sequence. Supports ARM, Cameo, Cynthia Bull, Corvus, 
Data Peripherals, QCS, Radio Shack, and certain other hard drives. 


Access BOTH your floppy disk drives and hard drive files INTERCHANGEABLY !! 
Complete utilities include HZAP (Hard Disk SUPERZAP), Directory Catalog Sys- 
tem, Parameterized FORMAT, HPURGE (Bulk Copy/Purge Utility) and others. 


The Hard/Soft Disk System (HSDS) Software has almost two years FIELD 
experience. Version 5.0 adds several enhancements including maintenance 
of system files on the hard drive, files as large as the disk, the ability to seg- 
ment the disk as logical drives, and definable directory size. Floppy backup 
(close to a Megabyte per minute) is provided for Winchester drives. 


HSDS for Radio Shack 5500 
HSDS for Other Drives $400 


E-RACET computes «s 


Integrity in Software 
1330 N. Glasseli, Suite M, Orange, CA 92667 (714) 997-4950 
CALL FOR COMPETITIVE PRICING ON HARD DRIVE SUBSYSTEMS — 


BUY WHERE YOU CAN GET SOFTWARE SUPPORT!! 
DEALER AND SYSTEM HOUSES — WE HAVE DEALER PRICING!! 
CIRCLE READER RESPONSE FOR FREE TRS AND NEC CATALOG. 


*TRS-80 is a trademark of tandy corporation 
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The Mega Super ints nf id 


Listing 4: Simple BASIC program and the results of running the trace routine. As each 
line of program code is interpreted, the trace routine displays the current line number. 


100 REM SAMPLE РКОСКАМ TO ILLUSTRATE TRACE USAGE 


Pree Computer with a Purchase of a RAM Disk 


* 2808 Running at $mhz, ж Versatie СРМ, « Math chip 9511 or 116 FGR 1=1 TO 3 


9512 АМО, ж 48 Plus Parts on Mega Expander BUS, ж CTC, 
ОМА, * Z Parallel Ports—with hand shaking, w Serial 
Ports—wh or without hand shaking runs 150 to 19K2 Baud, Runs 


most terminals, printers, and modems. 1 2 4 X = R N D ( = 1 ) 


ж NOW! СРМ 3.0. 
й Hard Disk Interface hooks directly to Priam Drives. 
ж Floppy Disk Contraller—Handies Single Density IBM compatible 


Шылк Dres equa AN A MIDI буш: of Шоқ». 130 Y=CALL(4096) N REM TURN ON TRACE 
Li БК Bytes of 64K D.rams with parity configurable as а HIGH 


ceat еш БЫ ВР © 140 IF Х>.5 THEN 150 ELSE 160 


ж All this on а state-of- ay 4 layer card—with accurate 


eek Base Sytem AB | 150 51=51+1 \ GOTO 170 


160 S2=S2+1 


2318 5 Park Street. Madison, Wt 53213 (80025527400 170 Y=CALL (4110) N REM TURN OFF TRACE 


Circle 263 on Inquiry card. 180 NEXT I 


190 FRINT 51,52 
DAISY WHEEL PRINTERS 
SMITH-CORONA TP-1 READY 


5529 


RUN 
« BROTHER HA-15(2 colors) ..... AT 140 
e BROTHER HR-1(16k) ......... 
е DAISY WRITER 2000(48k) ... 
» С-ІТОН F-10(40 cps) 
е COMMODORE 64 Computer ... 
е OSBORNE Computer ... ... . AT 160 
е SANYO MBC-1000(incl sftwre) 
* KAY-PRO II 
e ZORBA ..... 
• Wordstar/Spellstar/Mailmerge қ АТ 177 
* Franklin-Ace А 
MICRO MART 
5375 Kearny Villa Rd #115. San Diego CA 92123 e 
(619) 268-0169 А1 140 
Circle 277 on inquiry card. AT 15€ 
AT 170 


NEW REPLACEMENT 


RIBBON CARTRIDGES ен 
МХ 70-80 $ 4.75 еа. 
МХ 100 10.75 еа. 


Please add 5.75 ea. handling/shipping 


АТ 160 


LABELS || .. z 


$12.00/5000 


STOCK #10350—1-15/16"х 312" x 1 wide. 12 
White—prassure sansitive—pin feed- 
44" carrie, packed S10 per Бох. 
Add £2.50 per nos Бат арра гер Ы 
TERMS: Visa & М.С. (add 4%), check or К E ACY 
money order. C.O.D.'s. add $2.00, min. order 
$12.00, CA residents add 6% Sales Tax. 


Бе COMPUTER 

«МУ SUPPLY CO. 
25422 TRABUCO RD. SUITE £200 

EL TORO, СА. 92630 · (714) 768-0370 


Circle 381 on inquiry card. 


Circle 444 on inquiry card. 


EDITED ys 
ows. 
A.J. MEADE SINGLETON 


A VINTAGE PAPERBACK 


THE RANDOM HOUSE 
DICTIONARY OF NEW 
INFORMATION TECH- 
NOLOGY offers a 
wealth of explanations 
of crucial terms, con- 
cepts, methods, and 


The first comprehen- 
sive encyclopedia cov- 
ering all aspects of the 
new electronic tech- 
nologies now radically 
changing communica- 
tions, education, and 
business practices media. Illustrated. 
throughout the world, $7.95, now at your bookstore 
$559 VINTAGE BOOKS 


A division of Random House 


BUTE: 


[17| 1977 | 1978 | 1979 
Jan. | _ | $2.75 
гео. ЮЖ - 


52.75 | $2.75 
March] | 52.75 | $2.75 
April 


1980) 1981 | 1982 |1983 
[53.25] $3.25| 53.70 
53.70 


| 52.00| $2.75 | $2.75 


Circle and send requests with payment to: 
BYTE Back Issues 

P.O. Box 328 

Hancock, NH 03449 


May 


June 


Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 
пате 
address 
city 
state 


zip 


-back issues for sale 


Oct 
No 
Dec. 


Circle 21 on inquiry card. 


NEW THIS MONTH! 


MODEL 12 
EPSON . 
80K RAM, 2 Drive 
FX SERIES PRINTERS , 

FX-BO F/T $3599. 
RADIO SHACK 
12 Meg. HARD DISK 
$31 99 


— ——— | Y TENE S 
IBM P.C. 
64K RAM | Low Prices! 
2 320K Drives MODEL Il] 
AMDEK 300, DOS 1.1 TRS-80 


MONOCHROME ADAPTER mecum 48K 799 
$3249.95 B 48K. 2 Dr. 


645 
Now іп Stock!! 


1499 


DISK DRIVES 
TEAC - Complete with Powar 
& Cabinet 
40 Trach Single Side 
40 Track Dual Side 
BO Track Single Side 
ВО Track Dual Sade 


COMPUTERS 

IBMPC `... . ....S54399.95 
320K RAM Memory, two 320K Disk 
Олуез. DOS t 1, Color Grapincs Card 
Hi-Res BMC Green Screen Мотиих. 
Parallel Card. AS-232 Senat Card. 
Clock Calendas, Wordstar & Visicalc 

ІВАРС........... Morir 52699.95 
64K Ram Memory. 10 320K Disk 
Drives and Onve Controller 


PRINTERS TANDON - Complete with Power 


Supply 
40 Track Single Side 
40 Track Dual Side 
80 Track Single Side 
80 Track Oual Side 
TEAC - Bare 
40 Track Sengle Side 
40 Track Dual Side 
BO Track Single Side 
ВО Track Dual Side 
TANDON - Bara 
40 Track Single Sude 
40 Track Dual Side 
80 Track Single Side 
BO Track Оџаі Side 


STAR MICRONICS 
бетип, 10 
js um +6 


10054 ABE Ova Cain De$COUNTEO PECEL со о. ARD CHARSE OROQBÀ ANG 3% мма ALi COMPUTERS Aft 
бміеео Фа! 60641867 РС. ЗС КАТОМ ARD дуди АВА РУ ARG быз СТ TO CAROL WITHOUT шота 
бом а өм РЕВО COMPUTERS ARE ——- и OF («TEBRATIONA, BuSIGERS мастыаб% we Та 400 адо 


918/825-4844 — Swall 


AMERICAN вом 


27" 118 $0 МІ $T COMPUTERS 


PRYOR, OK 74361 


шу | $2.00] $2.00] $2.75] $2.75] $3.25|$3.25| 53.70] _ 
Aug. | 5200|52.00|52.75|52.75|53.25|53.25|53.70| 
| [5275 |s2.75| s2.75| 3.25 |s3.25| $3.70] 
ЖЕН БЕН ТҰР РІ БҮГ ТҰН БЕЙ 
ЕРЛЕРІ БЕРЕДІ 
| s200|s275|s2.75| $3 25| s3.25| 


The above prices include postage in the US. 
Please add $.50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign coun- 
tries. 
L] Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 


Sept 


< 


ГІ VISA O Master Card 
Card # Exp. 
Signature 
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March 1983 


March 

Continuing Engineering Edu- 
cation Courses, George Wash- 
ington University, Washing- 
ton, DC. Among the courses 
being offered are "Managing 
Data Processing Systems in 
Multiproject Environments" 
and "Design of Digital Con- 
trol Systems." Fees range from 
$685 to $855. Further details 
are available from Douglas 
Green, Continuing Engineer- 
ing Education, George Wash- 
ington University, Washing- 
ton, DC 20052, (800) 424- 
9773; in the District of Colum- 
bia, (202) 676-8515. 


March 

Courses for Developers and 
Users of Computer Systems, 
various sites throughout the 
U.S. Among the courses being 
offered by the AMA (Ameri- 
can Management  Associa- 
tions) are "Fundamentals of 
Data Processing for the Non- 
data Processing Executive," 
"Fundamentals of Data Pro- 
cessing for Administrative 
Assistants and Office Support 
Staff,” and "Database ` Con- 
cepts and Design.” For com- 
plete registration and course 
information, contact the 
AMA, 135 West 50th St., 
New York, NY 10020, (212) 
586-8100. 


March-May 

Courses in C Language and 
Unix;"various sites throughout 
the U.S. Three 5-day courses 
are offered by Plum Hall Inc. 
The "C Programming Work- 
shop," a hands-on course, 
covers all aspects of the C lan- 
guage for individuals able to 
program in another language. 
The "Advanced C Topics 
Seminar" covers efficiency, 
portability, readability, de- 
bugging, packaging, and in- 
terfacing. An introductory 
course, the "Unix Workshop" 
focuses on software develop- 
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Event Queue 


ment. Each course fee is 
$1000. For details, contact 
Joan Hall, Plum Hall Inc., 1 
Spruce Ave., Cardiff, NJ 
08232, (609) 927-3770. 


March-]une | 

Computer Showcase Expos, 
various sites throughout the 
U.S. This popular show will 
be held in more than 10 cities 
between March and June. For 
a schedule, contact The Inter- 
face Group, 160 Speen St., 
POB 927, Framingham, MA 
01701, (800) 225-4620; in Mas- 
sachusetts, (617) 879-4502. 


March-June 

Data Processing Courses, the 
Hartford Graduate Center, 
Hartford, CT. Among the 
courses offered are "ANS 
COBOL Programming Work- 
shop 1" and "CICS/VS Com- 
mand Level Coding Work- 
shop." -Hartford Graduate 
Center data-processing 
courses are available for on- 
site presentation. For more in- 
formation, contact Don 
Florek, Hartford Graduate 
Center, 275 Windsor St., Hart- 
ford, CT 06120, (203) 
549-3600, ext. 252, 253, or 254, 


March-]une 

Intel Microcomputer Work- 
shops, various sites through- 
out the U.S. Contact Intel 
Corp., Mail Stop SV3-1, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 


March-June 

Intensive Seminars of Interest 
to Data Processing Profession- 
als, Boston metropolitan area. 
Among the two- to five-day 
seminars offered are “Project 
Management" and “Data 
Communications.” Registra- 
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa- 
tion, Higgins House, Worces- 
ter Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 


March-June 

Seminars in Simulation, Man- 
agement, Statistics, and Com- 
puter Science, various, sites 
throughout the U.S. "Simula- 
tion Modeling for Decision 
Making,” “Database Design,” 
and “Satellite Communica- 
tions Technology” are some of 
the topics to be presented. For 
details, contact the Institute 
for Professional Education, 
POB 756, Arlington, VA 
22216, (703) 527-8700. 


March-July 

Courses from [Integrated 
Computer Systems,various 
sites throughout the U.S. 
Course titles include "Compu- 
ter-Aided Design and Manu- 
facturing," "Computer Graph- 
ics," "Hands-On Pascal Work- 
shop," "Defining Software Re- 
quirements, Specifications, 
and Tests," and "Computer- 
ized Robots." Fees rangefrom 
$695 to $845. For information, 
contact Ruth Dordick, Inte- 
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 

Santa Monica, CA 90405, or 
call (213) 450-2060. 


March-]uly 

Technical Courses from Zilog, 
Campbell, CA. A wide vari- 
ety of such courses as the 
"28000 Processor Family" and 
"C Programming" are offered. 
Fees range from $175 to $875. 
For a complete schedule, con- 
tact Zilog Inc., Training and 
Education Department, 1315 
Dell Ave., Campbell СА 
95008, (408) 370-8092. 


March 11-17 

The Twenty-fourth Annual 
Management Conference of 
the Electronic Representatives 
Association, Cancun, Mexico. 
Educational programs, special 
meetings, round-table discus- 
sions, and workshops will 
highlight this annual event. 
Contact the Electronic Repre- 
sentatives Association, 20 East 
Huron St., Chicago, IL 60611, 
(312) 649-1333. 


March 14-15 

The Seventh Annual Confer- 
ence of the Michigan Associa- 
tion for Computer Users in 
Learning—MACUL '83, Hyatt 
Regency, Dearborn, MI. Ses- 
sions and speakers will high- 
light this conference. For more 
information, contact Betty 
VandenBosch Shaw, Coordi- 
nator of Mathematics, Flint 
Community Schools, 923 East 
Kearsley, Flint, MI 48502, 
(313) 762-1007. 


March 14-17 

The Seventh Annual Federal 
Office Systems Expo—FOSE 
'83, Washington Convention 
Center, Washington, DC. Six- 
ty high-level sessions will 
cover the development of inte- 
grated office systems in both 
government and industry. 
More than 200 companies will 
display the latest in office sys- 
tems technology. For more in- 
formation, contact Mary Beth 
Gouled, National Trade Pro- 
ductions Inc., 9418 Annapolis 
Rd. Lanham, MD 20706, 
(800) 638-8510; in Maryland, 
(301) 459-8383. 


March 14-18 

Computer Graphics Applica- 
tions for Management and 
Productivity —CAMP 4383, In- 
ternational Congress Center, 
Berlin, West Germany. This 
conference features tutorials, 
technical papers, and exhibits 
that reflect the practical ap- 
plications and state of the art 
of computers and computer- 
graphics‘ technology. Topics 
on the agenda include com- 
puter-aided design and manu- 
facturing, sales-support 
graphics, and improving the 
use of engineering data. А 
hardware and software ex- 
hibition will be held. Full par- 
ticulars are available from the 
World Computer Graphics 
Association, Suite 250, 2033 
M St. NW, Washington, DC 
20036, (202) 775-9556. 


Circle 51 on inquiry card. Circle 244 on inquiry card. 
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EU 


Star Micronics Gemini 10 9x9 ma- 

trix Hi Res. graphic, 100 CPS, fric- Ex 
tion/tractor feed, parallel , .$3g9 

Gemini 15 15" carriage MONITOR SALE 


Epson МХ80 F/T III Pih ТАС cy 12" e ees «Кта,» 2. 


Epson MX 100 F/T Wi Dynax АМ-121, 12" Amber, 600 


Graphics, Parallel . . . 5459 | Taxan KG-12N, 12" green 800 dot, | IBM Personal Computers 

(кебек MUSUP, 80 CPS . $193 $145 A. 64K system unit & keyboard 
аш MLEZA, TEO CPS.. $399 | Taxan КА12М, 12" amber, 800401) ^ two 160K drives & controller. 
Okidata B4, 200 CPS, 132 со! .5999 $295 $2.355 


$159 
Okidata 845 200 CPS, Serial. 81099 | NEC JC1203 RGB Color, 690 dots 


А B. 64K it & keyboard, 
Puts Bidirectional А.С. NEC 80234, 100CPS, Tractorstuc.| hives. 16 colon. . . S898 8748 | 8: fwo OK пурт & corel 


ton 198. Ciraphict, ратан! . color/graphic card. $2,620 


carrier communications 690 dot hi res. 16 color. Has . 64K system unit & keyboard, 
= — identical ІВМ cabinet 5795 5599 two 160K drives & controller, 
in your AP PLE 1 а о dnte . $365 IBM monochrome display & 
|| Taxan RGBvision 11,510dot S549 | disPlay/printer adapter. $2,995 
- Operates up to 256 Leviton/ || Taxan RGBvisioniiL630 dot. S640 | № vou want 320K drives for the 

add 


i Cable — faxon to IBMor Apple. $19 | above systems 
BSR remote control devices оттон ЕЛ FRATER - 


гі H к ' 1: Er MS i —€— € ——X 
- Receives input communica- 40 СРЗ бена printer. Pare ННІ SOFTWARE FOR IBM РС 
tions from Leviton/BSR a omes д MOMS IS A; | 


m a E a 1. Desktop Flan „ ave 
Hansi Гега Ме: Са epua Е А ... 


“Пп board real time clock вона р ie m AST MEMORY CARDS уен ы 


"m Liter prin, 
+ Worldwide compatibility IE CPS. Iriction tend, Рагим іп: | ComboPius, MegaPlua and IO Plus | vated Plot... 
{ ГЕЛІСЕ - y і Hace. Super тәне $758.00 | carck Гог IBM PC. Сай lor beat price Multi Pian (BAK) , , 
La i Е Ё. S 


‚ Easy installation and  - - nr n „7 +; 31 Baic Compder ,... 
ced Ny a eit a Cobol Compiler, .. . 
Operation 2 Fortran Campiler DOS $359 5320 
Р IZ Macro Assembler DOS , $169 $90 
PC-1 is available for $285.00 | | bs | | Pascal Compiler $360 $275 
* | F Li m | Async Communication 2.0... S60 
DP aller inguiries invited » ч < | Dow Jones Reporter. . 595 
Peachtree Acct. Payable $596 $555 
Peachtree Acct. Receivable . ,S555 
í Peto Y Gen. Ledger . im -— 
eachtree Inventory . , 
МЕС SPINWRITER 3550 5% TANDON DRIVES Peach Рак 40 (GL, AP, AR). . 
NEC's new Jletter-quality printer ВР) Account Receivable $426 $395 
especially designed for the IBM РС. | The newest. ІВМ PC compatible.| BPI Genera! Ledger. . . 5495 $395 
203 columns, auto proportional | Installation instruction included.| BPI Inventory Control , $426 5395 
space, justification, bi-directional, | TM100-1A, 5500 160K . . . $175 | ВР! Job Cast $590 
350 words per min. Serial. $1,995 | ТМ100-2А, 0500 320K. , . .5259 | BP! Payroll 
To order, please send money order or cashier's check. Personal or company checks require 2-3 weeks to clear. 
Piices reflect 3% cash discount. Visa/Mastercard accepted. Shipping, insurance & handling charges: 3% of total 
order value by UPS Surface, 5% by UPS Air ar Parcel Post. California residents add sales tax. COD's requires 
20% deposits. Prices & availability subject ta change without notice. Send for Monthly Specials and Catalog. 


sp EASTERN ENTERPRISES, INC. 


2937 S. VAIL AVE., LOS ANGELES, CALIF. 90040 


"отео: (800)392-7081 "(137253050 664477 
DOT MATRIX 


COEX 80-FT 297 Mar: 


e Interface with Apple," Centronics ғ 
RS-232, IEEE-488 


e 9x7 Dot Matrix, 80 CPS, 
Bi-Directional Printing 


5V4" Floppy 


DISKETTES 


All Certified—100% Guaranteed 


вох of 100... 149 


Above with 


Contrast 

Power/Bright 
V-Hold 
H-Hotd 


; Hub Rings......... $169.00 ө 2К Buffered Memory J 
A | Е 
ae тылы 980,96, 132 Columns, Graphics ——_ — 


and Block Printin 
FACTORY $7 0% FLOPPY DISK DRIVE e Selectable Char Pitch Line 
WARRANTY From Fourth Dimension Systems Spacing and Feed i $ 2 4 Q С 4 
with @ Track Zero Micro Switch 
COEX Interface CardtoAPPLE $49.95 


for APPLE "e CP/M and PASCAL 
16K RAM CARD (сау: $9875] | VISION-8O^ $ 00 
Language Transparent ff APPLE" ....... 80x24 Video Display Card 


| бете бы S $ 60? sa lea ds $99 00 Vista Computer Company's new Vision-80 board is a sophisticated 


yet easy to use video display card for the Apple" computer, 
PARALLEL INTERFACE 


N EPSON TO APPLE for APFLE....$19.95 for APPLE... $16.95 
'OEX 5 015 CABLE for |.B.M $49.95 for .B.M..... $19.95 
COEX INCLUDED ` | 


> 


"Have You Kissed Your Computer Lately" 


Components Express, Inc. 


vis 1380 E. Edinger € Santa Ana, Calif. 92705 e 714/558-3972 
Terms of Sale: Cash, Checks, Credit Caras, M.O., C.O.D. Calif. residents add 6% sales tax. 
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And then 
there 


were none. 


The list of already extinct animals 
grows . . . the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon . 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 

the National Wildlife Federation, 
NZ Department 105, 1412 16th 

А Street, NW. Washington, 
<> DC 20036. 


Mall It's not too late. 


PUT PRICES IN CHECK 


CARTRIDGE RIBBONS FOR 


EPSON 
MX-80 MX-100 
$799 512,9 


589,99 5139.56 


MEMOREX 
DISKETTES 


5% SINGLE SIDE - DUAL DENSIT* 


524° 


10 РАСК 


COMPLETE LINE OF OTHER HiBBUNS AVAILABLE. PLEAS = CALL 


ALL ABOVE PRICES INCLUDE SHIPPING 


Check- Mate 


51 DIAUTO DR. P.O. BOX 103 
лора S 2 02368 
TOLL FREE 800-343-7706 IN MASS 617-963-7694 


WE ACCEPT MASTER CARD & VISA 
MASS. RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AM-7PM EASTERN TIME 
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March 15-16 

Selecting a Microcomputer for 
Scientific and Engineering Ap- 
plications, Colorado School 
of Mines, Golden, CO. This 
short course reviews hardware 
and software technology for 
potential buyers of microcom- 
puters in relation to specific 
scientific and engineering ap- 
plications. The fee is $195. 
Contact the Space Office, 
Colorado School of Mines, 
Golden, CO 80401, (303) 
273-3321. 


March 16-17 

Business-Expo, Albert Thom- 
as Convention and Exhibit 
Center, Houston, TX. This 
show features everything 
from computers, copiers, and 
telephone equipment to in- 
terior decorating, office de- 
sign, and financial consulting. 
More than 20 seminars on 
business technologies will be 
offered. Complete details are 
available from Business-Expo, 
702 East Northland Towers, 


15565 Northland Dr., South- 
field, MI 48075, (313) 
569-8280, 
March 17-19 


The New Jersey Business 
Computer Show, Holiday Inn 
(North), Exit 14, New Jersey 
Turnpike. This “strictly busi- 
ness" show will feature small 
business systems, word pro- 
cessors, software, and acces- 
sories. For further informa- 
tion, contact the Kengore 


Corp., РОВ 13, Franklin 
Park, NJ 08823, (201) 
297-2526. 
March 17-19 


The Third Annual Microcom- 
puters in Education Confer- 
ence, Arizona State Universi- 
ty, Tempe. The theme for this 
conference is "Forward to the 
3 Cs: Communicating, Calcu- 
lating, and Computing." De- 
monstrations, workshops, 
and presentations will em- 
phasize the potential of com- 
puters to revolutionize the 
learning process. Topics to be 
explored include how com- 


puters are changing the nature 
of: content in subject areas, 
teaching, and what it means 
to be well educated. Univer- 
sity credit will be available. 
Further information can be 
obtained from Marilyn Sue 
Ford, B-47 Payne Hall, Col- 
lege of Education, Arizona 
State University, Tempe, AZ 
85287, (602) 965-7363. 


March 18-20 

The Eighth West Coast Com- 
puter Faire, Civic Auditorium 
and Brooks Hall, San Fran- 
cisco, CA. Attendance this 
year is expected to reach 
40,000. More than 600 ex- 
hibitors and a wide assort- 
ment of seminars make this 
one of the largest annual com- 
puter shows. For more infor- 
mation, contact The Com- 
puter Faire, 333 Swett Ка., 
Woodside, CA 94602, (415) 
851-7075. 


March 19 

The Sixth Annual PACS 
Computer Games Festival, La 
Salle College Ballroom, 20th 
and Olney, Philadelphia, PA. 
This show is sponsored by the 
La Salle College Physics De- 
partment and PACS (Dhila- 
delphia Area Computer Soci- 
ety). The theme is "Com- 
puters in Daily Life." Contact 
Stephen A. Longo, Physics 
Department, La Salle College, 
Dhiladelphia, PA 19141, (215) 
951-1255. 


March 21-24 

Interface ‘83, Miami Beach 
Convention Center, Miami, 
FL. This conference will cover 
all aspects of data com- 
munications and information 
processing in technology, 
management, policy, and 
strategy. It is cosponsored by 
McGraw-Hill's Business Week 
and Data Communications 
magazines. For further details, 
contact The Interface Group, 
160 Speen St., POB 927, 
Framingham, МА 01701, 
(800) 225-4620; in Massachu- 
setts, (617) 879-4502. 


Circle 165 on inquiry card. 


New, Unique Products 
Alternate Energy, Telescopes, 
Optics, Weather, Magnets, 
Microscopes & More! 
| = In One Giant FREE Catalog | 


Е. 
Biggest Catalog! 
Finest Quality! 
Since 1941, thousands of 
engineers, craftsmen & hobby- 
ists nationwide have been 
coming directly to the Edmund 
Scientific Catalog for quality 
products. . .fully guaranteed! 


FREE ! Simplyfill in below, mail today, and your Edmund 
Scientific Catalog will be on its way to you. 


О Send FREE Catalog 

Name 

Address —«» —— — ————_— 
Ci Stato Др 


6 Edmund Scientific 
Dept. 8333 2115 Edscorp Bldg. 
Barrington, N.J. 08007 


No. 3484 91982 Edmund Scientific Co. 


'MuSYS gives 
5-100 the best 
in networks... 


with TurboDOS" 


With CP/M®* compatible TurboDOS and MuS YS net- 
work slave boards you can turn any Z80-based, S-100 
system into a superior multi-processor, multi-user 
network. 
TurboDOS is faster than CP/M® for system functions. 
TurboDOS supports larger files (134 MB) and disks 
(1048 MB) and, unlike CP/NET*, it'S compatible with 
nearly all 2.2 applications software. Many features which 
are optional, extra cost or not available at all іп CP/M9 are 
standard with TurboDOS. Add:a MuSYS МЕТ/82" and 
you've got a complete, hardware isolated network slave 
including Z80A CPU, two serial ports and many other 
advanced features. For special applications an additional 
bank of 64K memory is available. 
Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our 
expanding line of network slave boards. (Generous 
.quantity/dealer discounts available.) 


"TurboDOS is a trademark of Software 2000, Inc. CP/M and CP/NET are trademarks 
of Digital Research, inc. NET/82 [s a tradem@rk of MUSYS Corp. 


1752 B Langley 
S (5 Irvine, СА 92714 
(714) 662-7387 


__ аний | Ы CORP TWX: 910-595-1967 
Specialists in Multi-user Microsystems CABLE: MUSYSIRIN 
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March 21-24 

Persona] Microcomputer In- 
terfacing and Scientific Instru- 
mentation Automation, Vir- 
ginia Polytechnic Institute and 
State University, Blacksburg, 
VA. This is a hands-on work- 
shop where the participant de- 
signs and tests concepts with 
the actual hardware. The fee 
is $595. For more information, 


contact Dr. Linda Leffel, 
C.E.C., Virginia Tech, Blacks- 
burg, VA 24061, (703) 
961-4848. 
March 21-25 
Auditing in the Contem- 


porary Computer Environ- 
ment, San Diego, CA. This 
course is designed for internal 
auditors and financial and 
data-processing professionals. 
It provides a comprehensive 
audit approach for computer- 
based systems, including how 
to evaluate controls and how 
to design a program of tests 
using questionnaires, check- 
lists, software tools, and flow 
charts. For details, contact 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187. 


March 22-24 

Cincinnati Business Show, Ex- 
hibition-Convention Center, 
Cincinnati, OH. A wide range 
of products and services will 
_be displayed, including com- 
puters, satellite equipment, 
electronic mail systems, and 
telecommunications equip- 
ment. For more information, 
contact Ray G. Nemo, Cin- 
cinnati Business Show, 10608 
Millington Court, Cincinnati, 
OH 45242, (513) 791-6300. 


March 24-25 

Computers in Construction, 
Orlando, FL. This seminar is 
designed to assist construction 
contractors and construction 
management firms in acquir- 
ing computer systems. The 
registration fee is $395. For 
further information, contact 
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CIP Information Services Inc., 


1105-F Spring St., Silver 
Spring, MD 20910, (301) 
589-7933. 
March 24-25 


The Western Educational 
Computing Workshops, Hay- 
ward, CA. These workshops, 
sponsored by the California 
Educational Computing Con- 
sortium, provide demon- 
strations and hands-on ex- 
perience with new computer 
applications, software, and 
hardware. Contact Jerry 
Rose, Computer Center, Cali- 
fornia State University, 25800 
Hillary St., Hayward, CA 
94542. 


March 24-25 

Workshop on Performance 
and Evaluation of Local Area 
Networks, Worcester, MA. 
This workshop will seek to in- 
crease interaction and com- 
munications between active 
researchers and systems devel- 
opers on the performance and 
evaluation of local-area net- 
works. Contact T. C. Ting, 
Computer Science Depart- 
ment, Worcester Polytechnic 
Institute, Worcester, MA 
01609, (617) 793-5670. 


March 25 

Communication Aids and 
Computers: A Voice for the 
Non-Vocal, Stokes . Audito- 
rium, Children’s Hospital, 
Philadelphia, PA. This con- 
ference will present recent ad- 
vances in technology, meth- 
odology, and research as they 
relate to computers and 
speech technology. Sessions 
will include lectures, video- 
tapes, and equipment demon- 
strations. The registration fee 
is $75. This conference is 
sponsored by the Children's 
Seashore House and the Divi- 
sion of Child Development 
and Rehabilitation of the 
Children's Hospital of 
Philadelphia. For further in- 
formation, contact Joan 
Bruno, Chief Speech Patholo- 
gist, Children's Seashore 
House, 4100 Atlantic Ave., 


Atlantic City, NJ 08404, (609) 
345-5191, ext. 205. 


March 27 

The 1983 Greater Baltimore 
Hamboree and Computerfest, 
Maryland State Fairgrounds 
Exhibition Complex, Timo- 
nium. Personal computers, 
business systems, software, 
and a flea market highlight 
this electronics show. Guest 
speakers will address a variety 
of topics. Admission is $3. 
Contact the Greater Baltimore 
Hamboree and Computerfest, 
POB 95, Timonium, MD 
21093, (301) 561-1282. 


March 27-30 

The 1983 National Conference 
on Higher Education, Wash- 
ington Hilton Hotel, Wash- 
ington, DC. This conference is 
sponsored by the American 
Association for Higher Educa- 
tion (AAHE). It features tu- 
torials, workshops, program 
sessions, and formal ad- 
dresses. The theme is “Col- 
leges Enter the Information 
Society.” For full details, con- 
tact the AAHE, Suite 600, 
One Dupont Circle, Washing- 
ton, DC 20036, (202) 
293-6440. 


March 28-30 

The Third Florida Instruc- 
tional Computing Con- 
ference, Curtis Hixon Con- 
vention Center and the Hyatt 
Regency Hotel, Tampa, FL. 
More than 100 exhibitors will 
demonstrate educational 
hardware and software. Con- 
ference sessions will be geared 
toward administrative per- 
sonnel and teachers. Fourteen 
workshops will be conducted 
on such topics as beginning 
computer literacy, Logo, 
courseware evaluation, and the 
administrative uses of com- 
puters. For details, contact 
Dianne Cothran, Florida De- 
partment of Education, Edu- 
cational Technology Section, 
Knott Building, Tallahassee, 
FL 32301, (904) 488-0980. 


March 28-31 

National Design Engineering 
Show and Conference, Mc- 
Cormick Place, Chicago, IL. 
The conference is sponsored 
by the American Society of 
Mechanical Engineers’ design 
engineering division. It will 
run concurrently with the Na- 
tional Plant Engineering and 
Maintenance Show and Con- 
ference. Details are available 
from Clapp & Poliak Inc., 708 
Third Ave., New York, NY 
10017, (212) 661-8410. 


BYTE's Bits 


Lobby Letters 
on Compuserve 


Lobby Letters of America, 
now on-line with Compu- 
serve, lets anyone send a com- 
pliment, complaint, or com- 
ment to a national or interna- 
tional official, agency, or 
organization on any well- 
known issue. 

Here’s how it works: you 
supply Lobby Letters with the 
name of a person, organiza- 
tion, or product, a brief ex- 
planation of your comments, 


and specify whether your let- 
ter is satirical or serious. 
Lobby Letters then composes 
a professional-looking letter 
based on this information, 
supplies the correct address, 
and sends you the finished 
product to sign and mail. 

Each letter costs $3.50 and 
is billed to your Compuserve 
account, Further details are 
available from Compuserve, 
5000 Arlington Centre Blvd., 
Columbus, OH 43220, (614) 
457-8600.8 


Circle 179 on Inquiry card. 


START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE $36. 
7th edition, November 1981 

Written by the founder of a successful systems house, this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems 
company. Contracts, proposals, agreements and a complete business plan are 
included in ШІ, and may be used immediately. Proven, field-tested solutions to 
the many problems facing small turnkey vendors are presented. 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson. 4th revised edition, December 1981 

The rewards of the consultant can be high: freedom, more satisfying work and 
doubled or tripled income. This manual provides comprehensive background 
information and step-by-step directions for those interested to explore this 
lucrative field. 


HOW TO START YOUR OWN COMPUTER STORE $145. 
1st printing, April 1983 

Computer store strategies. Optimum product mix. Brands to avoid. Working with 
distributors. Software selection. Whento consider franchises. Whereto find good 
personnel. Selecting the right location. The start-up plan. Тһе sevenbest promo- 
tion strategies. Financial plan. Three low budget approaches. 


HOW TO START YOUR OWN WORD PROCESSING SERVICE $48. 
by Leslie Nelson, 2nd edition, November 1982 

Turn a small investment into a steady, money making business that adds $10,000, 
$50,000 or $100,000 to your income. Detailed start-up, marketing and operations 
plans are included. 


HOW TO SELL YOUR MICRO SOFTWARE $19.95 
By B.J. Korites, Ph.D, May 1982 

The best practical guide for those with software to sell. Detailed discussion of the 
eight best marketing strategies. How to sell through distributors, brokers, 
computer manufacturers. Advertising techniques. Pricing. Software security. 


Send check, money order, VISA, Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 
(USA only). NJ residents add 6% sales tax. For faster shipment on credit card 
orders call (201) 783-6940. 


ESSEX PUBLISHING СО. Dept. 2 
285 Bloomfield Avenue * Caldwell, N.J. 07006 


Huntington’s 
Disease... 


The Genetic 
Time Bomb! 


NATIONAL 
HUNTINGTON’S DISEASE ASSOCIATION 


Suite 501. 1441 Broadway. New York. МУ. 10018 
212-966-4320 


THIS SPACE CONTRIBUTED BY THE PUBLISHER 
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two Be ns Ss boards 


WIZARD-IPI for Apple II* 
Smart Printing at a Smart Price 


For $87.50(Suggested Retail) you get the Wizard 
Intelligent Printer Interface for parallel printers (com- 
plete with cable). It offers not only text printing, but 
enhanced text formatting such as: line length, left 
and right margin, page length, software control of 
automatic line feeds and perforation skips. 


Graphics too —hi-res screen dump, alternate hi-res 
screen dump, 90 degree rotation, inverse video, 
double-size picture, left margin alignment... 

all done with single-key commands. 


WIZARD-EBI 
Up to 64K of Buffering in 
your Epson MX Series Printer 


The Wizard Epson Buffered Interface mounts com- 

pletely inside any MX Series printer. It provides up to 

64K characters of buffering in steps of 8, 16, 32 or 

64K, and offloads the time-consuming printing task 
from the computer to the buffer. | 


Use your computer for the next task while the printer 
prints the previous one. The Wizard-EBI, with its 
on-board 5 volt | 


regulator, will | 
nde overload 3H ESPER 


the Epson 5 volt ILROSYS l EMS 
Supply as 3188 Pullman Street 

n 
others do. Costa Mesa, CA 92626 
Sugges Retail , 
(with 8K 


*Registered trademark 
Apple Computers. finc. 


“--.- 


$139.00 


Available Now [Ep TIT y 3 
Call for complete itr 3325 liii 
pricing and aie | 


technical information 
(800) 854-8737 
(714) жал. 


F 
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Epson, OKI, IDS, NEC, Diablo, дите 


E. 


ACOUSTIC ENCLOSURES 


e Reduces Noise Up to 90% ® Bottom Feed Capability 
Ф Heavy Duty Acrylic Cover e Woodgrain Finish 


Micro Printercenter 


Dealer & Ordering Info 
800-343-4311 


Master Charge and Visa Accepted 
Shipping & Handling Charges Additional 


САВ-ТЕК, Inc. 


Riverside St. Nashua, NH 03062 
CIVILIZING COMPUTERS 


MPC | $99 (MX 80) MPC il $129 (0K182) 
MPC 111 $179 (83A, MX100) MCP IV $199 (Daisy Printer) 
Power Control & Ventilation $80 
Paper Rack $30 Bottom Feed Brackets 530 


MPC | SHOWN 


| SLUDER 
CANBE YOURS! DEALERS... 


FUJITSU 10 & 20 МЕ HARD & OR FLOPPY DISK 
BUG-SYSTEMS AT OME LOW PRICE.. NO VOLUM 
BAGREEMEMTS READY TO RUN W/GODBOUT DISK I 
2 II. COMPLETE SYSTEMS -- ALSO AVAILABLE 
AUTHORIZED SPELLBINDER(tm) DISTRIBUTOR 


ND USERS UPGRADE YOUR GODBOUT SYSTEM 
20 MB Fujitsu НБ w/ Cab. & P.S. $2950 
B" Mitsubishi & 20 MB HD Cab. PS 3500 
8" Mitsubishi,20 M3, & 10 Slot ME 3995 
CPU Z,64K Sys,20M3,8",10 slt СРМ” 6095 
6195 
8995 


85 /88,64K Sys,20MB,8",10 slt СРМ 

[Р 6-16(tm)85 /88,256K,20M8,8" ‚105 
£5/88,64K Sys,(2)8"floopy,lOslt,CPM 2995 
LOYAS l0MHz 8086 ,128K,(2)8",10S,CPM 3795 


OMAS 8MHz 86,128K DRAM,(2)8",10S 3325 
ОМА5 5 user MPM86,32M8,8",512K 105 7995 
BELETEK Systemaster (2)8" DSDD 10S 2495 
elevideo 925 5689 Televidoe 950 875 
isk 1 w/ СРМ 80 445 GB 68000 or 86 489 
LOMAS 128K RAM 67 875 LDP 256K DRAM 796 
leltek Systemaster 671 Teletek НОСТС 596 
"Pri, MPM are tm of Digital Research of СА 
opelloinder is іп of Lexisoft цох 921 
Westminster, CA 92683 (798), 895-1746 


% ағ - 
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Event Queu ea 


April 1983 


April 3-17 

The First London Computer 
Festival, Central Hall, West- 
minster, and City University, 
London, England. Seminars, 
conferences, exhibitions, 
workshops, and competitions 
will be featured. For informa- 
tion, contact the Secretary to 
the Consortium, GLC Cen- 
tral Computer Service, Room 
431, County Hall, London 
SE1, England; tel: (01) 
633-3348. 


April 5-8 

Computers/Graphics in the 
Building Process, Convention 
Center, Washington, DC. 
The focus of this internation- 
al event will be on the needs 
of private sector and federal 
users for computer/graphics 
applications in architecture, 
engineering, design, plan- 
ning, and management of the 
building process. This event 
is cosponsored by the Na- 
tional Academy of Sciences’ 
Advisory Board on the Built 
Environment (ABBE) and the 
World Computer Graphics 
Association (WCGA). For 
details, contact the WCGA, 
Suite 399, 2033 M St. NW, 
Washington, DC 20036, (202) 
775-9956. 


April 5-8 

The Second Annual Conven- 
tion and Exposition of the 
Electronic Funds Transfer As- 
sociation—EFT Expo, Riviera 
Hotel, Las Vegas, NV. Gen- 
eral and concurrent sessions 
will focus on electronic pay- 
ment systems and services. 
Topics to be covered include 
automated teller machines, 
home information and finan- 
cial services, legal issues, and 
technical standards. Further 
information is available from 
the EFT Association, Suite 
800, 1029 Vermont Ave. 
NW, Washington, DC 20005, 
(202) 783-3555. 


April 10-13 

APL83, Sheraton Washing- 
ton Hotel, Washington, DC. 
This conference and exhibi- 
tion includes hands-on dis- 
plays and presentations of 
technical papers. For details, 
contact D & S Whyte Associ- 
ates, Conference and Exhibits 
Manager, Suite 200, 117 King 
St., Alexandria, VA 22314, 
(703) 548-2802. 


April 11-13 

IBM-MVS Training Semi- 
nars, Chicago, IL. Two semi- 
nars are offered: "MVS Inter- 
nals Overview for Data Pro- 
cessing and Operations Man- 
agement" and "MVS Inter- 
nals for Systems Program- 
mers.” These courses run for 
1% and 2% days, respective- 
ly. For complete information, 
contact ACTS Corp., 11910 
Gate Way, Austin, TX 78759, 
(512) 258-7869. 


April 11-15 

Intergraphics '83, Takanawa 
Prince Convention Center, 
Tokyo, Japan. This confer- 
ence and exhibition will cover 
a wide range of computer- 
graphics topics, including 
busines and management 
graphics, virtual machine 
languages, and chemical and 
biochemical applications of 
computer graphics. Contact 
the World Computer Graph- 
ics Association, Suite 250, 
2033 M St. NW, Washington, 
DC 20036, (202) 775-9556. 


April 13-20 

Hanover Fair '83—Cebit '83, 
Hanover, West Germany. The 
Hanover Fair is one of the 
world's largest industrial trade 
fairs. Attention will be paid to 
office equipment and data- 
processing technology. More 
than 1200 exhibitors from 30 
countries will display their 
products to a crowd of more 
than 200,000. Full information 
is available from the Hanover 
Fairs Information Center, 
Salem Industrial Park, POB 
338, Whitehouse, NJ 08888, 


(800) 526-5978; in New Jersey, 
(201) 534-9044. 


Арпі 14-17 

The Second Annual New 
York Computer Show and 
Software Exhibition, Nassau 
Coliseum, Uniondale, NY. 
This show features printers, 
software, hard disks, mo- 
dems, memory cards, car- 
tridges, publications, support 
services, and other peripherals 
and accessories. Admission is 
$5 for adults and $3 for child- 
ren. Contact Northeast Expo- 
sitions, 822 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 739-2000. 


April 15-16 

The Thirteenth Annual Vir- 
ginia Computer Users Confer- 
ence—VCUC, Marriott Hotel, 
Blacksburg, VA. This confer- 
ence is organized and run by 
the Virginia Tech Student 
Chapter of the Association for 
Computing Machinery in co- 


operation with the Virginia 
Polytechnic Computer Sci- 
ence Department. Topics of 
interest include Ada, human 
factors, and computer graph- 
ics. For more information, 
contact Luanne Melown or 
Paula Brimer, Virginia Poly- 
technic Institute and State 
University, 562 McBryde 
Hall, Blacksburg, VA 24061, 
(703) 961-6931. 


April 15-17 

The Use of Computers in Psy- 
chology, Hilton, Wilmington, 
NC. With a focus on micro- 
computers, the five planned 
symposia will explore such 
issues as statistical and thera- 
peutic applications and the use 
and misuse of microcompu- 
ters in psychological assess- 
ment. For complete details, 
write to Steven R. Edelman, 
Association of Eastern North 
Carolina Psychologists, 105 
Lou Dr., Goldsboro, NC 
27530. 


Арпі 16-17 

The Eighth Annual Trenton 
Computer Festival, Trenton 
State College, NJ. This festival 
includes short courses, user 
group meetings, demonstra- 
tions, commercial exhibits, 
and a flea market. Admission 
for the two days is $5. Con- 
tact Dr. Allen Katz, Trenton 
State College, Hillwood Lakes 
CN 550, Trenton, NJ 08625, 
(609) 771-2487, 


April 18-21 

The Thirteenth International 
Symposium on Industrial Ro- 
bots and The Robots 7 Con- 
ference and Exposition, Con- 
rad Hilton Hotel and McCor- 
mick Place, Chicago, IL. The 
theme for this event, 
“Robotics: The Emerging 
Challenge,” will be investi- 
gated through more than a 
dozen conference sessions, 
four special forums, and three 
basic sessions. More than 150 


companies will exhibit in- 
dustrial robots and compo- 
nents. This event is cospon- 
sored by Robotics Interna- 
tional of the Society of 
Manufacturing Engineers and 
the Robot Institute of America 
(RIA). Full details are avail- 
able from Ms. Pat Van Doren, 
Conference Coordinator, 
SME Technical Activities, 
One SME Dr., POB 930, 
Dearborn, MI 48128, (313) 
271-1500, ext. 369. 


April 19-21 
Electro/83—High-Technology 
Electronics Exhibition and 
Convention, Coliseum апа 
Sheraton Centre, New York, 
NY. This show runs concur- 
rently with the Mini/Micro- 
Northeast exposition. For in- 
formation, contact Electronic 
Conventions Іпс., 999 North 
Sepulveda Blvd., El Segundo, 
CA 90245, (800) 421-6816; in 
California, (800) 262-4208 or 
(213) 772-2965. 


BDOS ERROR 


ONB:BAD SECTOR 


Before disk errors ruin your work again order BADLIM. ' 


в BADLIM assures the reliability of your CP/M 


computer, 


в You сап use your disks 10 times longer without 
losing your data AND your time. 

а BADLIM checks thoroughly your disk marking all 
the blocks which have defective sectors. The 
operating system will know that those sectors 


should be skipped. 


& BADLIM is the only program that gives protection 
for soft and hard errors. 

в Тһе first time BADLIM will list which files in your 
disk are on bad sectors, so you can take action to 


correct it. 


в But thereafter the Бад агеа$ іп your disk will be 
automatically by-passed. 

e For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. It is a must for Winchester 
as the media cannot be replaced. 

BADLIM cost only $73. Whatever the reason you have 

to use a computer you need BADLIM. Contact your 


dealer or call us today: 


BLAT R&D Corp., 8016 188th. 5t SW, Edmonds 
WA 98020. Phone:[206] 771-1408 
DEALER INQUIRIES INVITED. BADLIM 
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DEALER INQUIRIES INVITED 
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belle de st. claire 


16147 Valerio St., Van Nuys, CA 91406-2974 • (213) 988-6644 + Telex 65-1397 


800-322-6666 
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From Computer Plus to YOU... 


EXON 


Modal Ill $40 $699 
Modal TI 48K 
2 бізі A 25222611549 | 


the 1% 1288 
4 Drive 14192 
2 Derive $4700 


Color Слитрийм T&K 1235 
14 ЁК Eri. boye 1305 
ФР Er! boye 1470 


mut Carona ТР! 
Соњу Whee 5374 


BUY DIRECT стог FREE алтаа" 


DISK DRIVES 
85 Model Ili 1ST-Drive 
Tondon 40 Track Mi 
Color Computer Drive 1 
Color Computer Drive 0 
Dasy Wheel II Pumoty Hard Disk MII 
DWP.4*0 Primory Hard Disk МШ 
Smith Corona tPIDessy Wheel ETC. 
Epson MX80 CCR-81 recorder 
EpsonMXBüFT C. C Joysticks 
Epson MX100 16K RAM М Е.С. 200 N 5. chips 
CGP.4 15 64K Rom Chips 
DMP-100 Color Computer Flex О О.5 
DMP.200 32K Microbutier Inime 
DMP-400 
DMP-S00 
Okidatoad 


COMPUTERS 
Model 1244K 1 Drive 
Model 12 МК 2 Orive 
Model Ill 4K LEV I 
MODEL 11146К 
MODELIII 48K 
Model III48% 

2 Disk & 25232с 
Coto: Compuler 16K 
Color Computer 16% 

wiexlended basic 

tColor Computer 32X-64K 
wiexlended bosic 
Pockel Computer 2 
Model 161DR 128K 
Mode! 16 2DR 128K 
D1.1 бою Terminal 


R S Acoustic Coupler AC-3 

В 5. Модем! 0 C 

R.S. Modemll D.C 

Signalman Madem 
PRINTERS 


Brand Nome Software = 
беп ісі stg 
Okidata 82A RS Sottwore 10% off ist 
Okidolos3a 
Okidoto 64 Paraliel 
Омао!о?2 
Oxidoto?3 
P C Pioner Риме! 


PT-210 Portable Terminal 
MODEMS 
Lynx Direct Connecradrium 
Hayes Smart Modern II 
Hayes Smart Modem 1200 
Novotion Smortcot 1200 
5ince 1973 — 
We have the lowest possible 
Fully Warranteed Prices AND 
a ful! complement о! Radio Shack 
Software. 


Сао: amDuteróodik «Quies 
Dh Gann DOs 


TOLL FREE 
1-800-343-8124 


480 King Street 
Liftleton, MA 04460 B Weterar your 


617-486-3193 free catalog 


Prices subject to change wilhout notice. 
Not responsible tor typographical errors. 
т05.80 is c registered одета of fandy Carp 


RadioShackTRS-80's 


Full Line 


YOUCAN SAVE money whenyoubuy Radio Shack TRS-80 Com- 
puters from Pan American Electronics. Pan American Elec- 
tronics went into business in 1976 and led the way in bringing con- 
sumers original Radio Shack TRS-80 Computers at reduced prices. 
NO other company has done it longer. 

NO other company has done it better and 

NO other company sells them for less. 


Pan American 
Electronics 


TOLL FREE NUMBER 800/531-7466 


1117 Conway Avenue * Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 


TM — Trademark of Tandy Corporation 
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Event Queue 


April 19-21 

Infocom 83, Town and Coun- 
try Hotel, San Diego, CA. 
The theme for this second an- 
nual joint conference of the 
IEEE Computer and Commu- 
nications Societies is "Com- 
puters and Communications 
Integration: Reality and Illu- 
sion." Topics of interest in- 
clude computer network ar- 
chitectures, computer com- 
munications standards, and 
integrated services digital net- 
works. A series of tutorials 
will be held the day before this 
conference begins. For further 
information, contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 


April 20-22 

Symposium on Computer- 
Aided Geometry Modeling, 
Hampton, VA. For informa- 
tion, contact John Shoosmith, 
Mail Stop 125, NASA Langley 
Research Center, Hampton, 
VA 23665, (804) 827-3466. 


April 21-22 

Computers in Construction, 
New York, NY. For details, 
see March 24-25. 


April 22 

Microcomputers in Physics 
Instruction, Wilkes College, 
Wilkes-Barre, PA. This ses- 
sion is sponsored by the Cen- 
tral Pennsylvania Section of 
the American Association of 
Physics Teachers. For infor- 
mation, contact F. J. 
Donahoe, Wilkes College, 
Box 111, Wilkes-Barre, PA 
18766, 


April 24-29 

The HP 3000 International 
Users Group Conference, 
Montreal, Quebec, Canada. 
The theme for this conference 
is “Systems Designed with 
Users in Mind.” Technical 
papers, vendor exhibits, and a 
lecture by Isaac Asimov will 
highlight this conference. Full 
details are available from Ms. 
Renaye Lee, Conference 


Manager, HP 3000 IUG, Suite 
205, 289 South San Antonio 
Rd., Los Altos, CA 94022, 
(415) 941-9960. 


April 25-27 

The 1983 Symposium on Se- 
curity and Privacy, Clare- 
mont Hotel, Oakland/Berke- 
ley, CA. Papers and panel ses- 
sions will explore such topics 
as security testing and evalua- 
tion, application security, and 
cryptographic protocol. For 
further details, contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 


April 25-27 

Workshop on Software Engi- 
neering Technology Transfer, 
Konover Hotel, Miami Beach, 
FL. This workshop will probe 
some of the problems affect- 
ing the use of software engi- 
neering tools, techniques, and 
methodologies, in such areas 
as marketing, engineering, 
sales, and customer service. 
For further information, con- 
tact the IEEE Computer So- 
ciety, POB 639, Silver Spring, 
MD 20901, (301) 589-3386. 


April 26-28 

Exploitation ‘83— Тһе НР1000 
International User Group 
Conference, Heathrow Penta 
Hotel, Heathrow, London, 
England. Papers and commer- 
cial exhibits about getting the 
most from your system will be 
featured. For full details, con- 
tact the HP1000 Conference 
Centre, Conference Services 
Ltd., 3 Bute St., London SW7 
3EY, England; tel: 01-584 
4226; Telex: 916054. 


April 26-28 

Hi-Tech 83, McCormick Place, 
Chicago, IL. This show will 
cover all aspects of automated 
production from design to 
shipping. Exhibits and ses- 
sions will focus on robotics, 
computer-aided design, and 
automatic assembly equip- 
ment and systems. The Third 
Information Management Ex- 
position and Conference for 


Manufacturing: Info/Manu- 
facturing will run concurrent- 
ly with Hi-Tech 83. Further 
information is available from 
Clapp & Poliak Inc., 708 
Third Ave., New York, NY 
10017, (212) 661-8410. 


April 28-30 

Ed Com/Spring '83, Washing- 
ton, DC. In more than 300 
session hours educators will 
address, evaluate, and analyze 
the development of computers 
in education. Demonstrations, 
seminars, hands-on ехрег- 
ience, and panel sessions will 
display hardware, software, 
and publications. For more in- 
formation, contact Carol 
Houts, Judco Computer Expos 
Inc., Suite 201, 2629 North 
Scottsdale Rd., Scottsdale, 
AZ 85257, (800) 528-2355; in 
Arizona, (602) 990-1715. 


Арпі 28-Мау 1 

The Third Annual Southwest 
Computer Show and Soft- 
ware Exposition, Market Hall, 
Dallas, TX. This show fea- 
tures printers, modems, video 
displays, plug-in boards, car- 
tridges, software, and support 
services. Admission is $5 for 
adults and $3 for children. Full 
details are available from 
Northeast Expositions, 822 
Boylston St., Chestnut Hill, 
MA 02167, (617) 739-2000. 


May 1983 


May 1-4 

The Thirtieth International 
Technical Communication 
Conference, Sheraton-St. 
Louis Hotel, St. Louis, MO. 
This conference is sponsored 
by the Society for Technical 
Communication (STC). It 
will focus on such issues as 
industrial instruction, con- 
sumer education, and safety. 
For full details, contact the 
STC, 815 15th St. NW, 
Washington, DC 20005, (202) 
737-0035. 


May 2-5 

Test and Measurement World 
Expo, Convention Center, 
San Jose, CA. More than 50 
workshops will explore in- 
struments and techniques 
critical to performing timely 
and cost-effective failure 
analyses of microelectronic 
circuits and components. 
Topics to be addressed in- 
clude X-ray microradio- 
graphy and surface analysis 
techniques. Full particulars 
are available from Meg 
Bowen, Test and Measure- 
ment World Expo, 215 
Brighton Ave., Boston, MA 
02134, (617) 254-1445. 


May 10-11 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
For details, see March 15-16. 


May 10-12 
Mini/Micro-Northwest, 
Portland, OR. Running con- 
currently with Northcon/83, 
this show addresses such 
topics as aerospace elec- 
tronics, laser applications, 
and signal and image pro- 
cessing. Contact Electronic 
Conventions Inc., Suite 410, 
999 North Sepulveda Blvd., 
El Segundo, C A 90245, (800) 
421-6816; in California, (800) 
262-4208 or (213) 772-2965. 


May 11-15 

Computa '83: The Third In- 
ternational Exhibition on 
Computer and Information 
Processing Technology, 
World Trade Centre, Singa- 
pore. Information is available 
from Kallman Associates, 5 
Maple Court, Ridgewood, NJ 
07450, (201) 652-7070. 


May 16-19 

National Computer Confer- 
ence, Anaheim and Disney- 
land Hotel Convention Cen- 
ters, Anaheim, CA. This 
show features exhibits of 
computer products and ser- 
vices, technical sessions, 
seminars, and formal ad- 


dresses. For complete infor- 
mation, contact the Ameri- 
can Federation of Informa- 
tion Processing Societies Inc., 
1815 North Lynn St., Arling- 


ton, VA 22209, (703) 
558-3624. 

May 17-20 
Technology/Invention New 


Product Expo, Expo Mart, 
Monroeville, РА. This show 
will feature everything from 
diesel fuel-injection systems 
to spring-loaded fly swatters. 
Further details can be ob- 
tained from Gary F. Brown, 
Technology/Inpex, Suite 
400, 701 Smithfield St., Pitts- 
burgh, PA 15222, (412) 
288-1344. ` 


May 18-20 

The Fifth National Confer- 
ence of the Cognitive Science 
Society, University of Roch- 
ester, Rochester, NY. This 
conference will consist of lec- 
tures, panels, commentaries, 
and papers. Contact the Cog- 
nitive Science Conference, 
Dewey Hall, University cf 
Rochester, Rochester, NY 
14627, (716) 275-5402. 


May 18-20 

Mipro-83: The Sixth Micro- 
processors/Microcomputers 
Course/Conference, Соп- 
gress Center, Hotel Adriatic, 
Opatija, Yugoslavia. Тһе 
theme for this conference is 
"Advanced Microcomputer 
Application Techniques and 
New Trends.” It is geared 
toward hardware and soft- 
ware specialists and man- 
agers involved with the de- 
velopment, production, and 
management of microcom- 
puter-based systems. For de- 


tails, contact Mr. P. Drago- 
Шоміс, Mipro Secretariat, Trg 
P. Togliatti 4, 51000 Rijeka, 
Yugoslavia. 


May 19-20 

Computers in Construction, 
Denver, CO. For details, see 
March 24-25. 


May 22-25 

The Eighteenth Annual 
Meeting and Exhibit Program 
of the AAMI, Loews Ana- 
tole, Dallas, TX. Topics on 
the docket include anesthesia 
instrumentation and tech- 
nology, computer applica- 
tions, personnel manage- 
ment, and technology trans- 
fer. Roundtable discussions, 
tutorials, and an exhibit pro- 
gram will be featured. For de- 
tails, contact the Association 
for the Advancement of Med- 
ical Instrumentation, Suite 
602, 1901 North Fort Meyer 
Dr., Arlington, VA 22209, 
(703) 525-4890. 


May 3I-]une 2 

The Second Canadian Com- 
puter-Aided Design/Com- 
puter-Aided Manufacturing 
and Robotics Exposition and 
Conference, International 
Centre, Toronto, Ontario, 
Canada. Leading internation- 
al companies will demon- 
strate industrial robots, auto- 
matic assembly equipment, 
optical scanners, and numeri- 
cally controlled machine 
tools. Technical papers will 
focus on such topics as robot- 
vision systems and design 
analysis. For information, 
contact Hugh F. Macgregor & 
Associates, 662 Queen St. W, 
Toronto, Ontario M6] 1Е5, 
Canada, (416) 363-2201.m 


іп order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 

| date of the event. Entries should be sent to: Event Queue, BYTE 


Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this $есцоп ИИ is sent 


to us far enough in advance. 
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Apple 

APAD 2.0, a set of three 
programs for designing im- 
pedance matching and at- 
tenuation circuits for use in 
audio-frequency transmission 
circuits. The programs design 
T, PI, H, and O pads. For the 
Apple II Plus; cassette or flop- 
py disk, $15. Forbes Enter- 
prises, 21832 99th Ave. SE, 
Snohomish, WA 98290. 

Apple BASIC: Data File 
Programming, a book and 
software combination. This 
package shows you how to 
create and maintain data files. 
Using a step-by-step ар- 
proach, you can write a sim- 
ple database-management 
program. For the Apple II; 
floppy disk, $19.95. Wiley 


Professional Software, 1 
Wiley Dr., Somerset, NJ 
08873. 


Banner Magic, а program 
that can create lettered ban- 
ners. Using any printer, you 
can enter your message and 
have it printed with letters up 
to 7 inches high. Program op- 
tions are entered via a menu. 
For the Apple II; floppy disk, 
$24.95. Phoenix Software 
Inc., 64 Lake Zurich Dr., Lake 
Zurich, IL 60047. 

Computing Without Math- 
ematics, a book and software 
combination. This package 
offers a hands-on approach to 
learning the essentials of 
BASIC and Pascal. Word pro- 
cessing and data management 
are also covered. For the 
Apple IL; floppy disk, $25. 
Microcomputer Educational 
Materials, POB 6184, Santa 
Barbara, CA 93111. 

Editor/Assembler, an 
editor and assembler package 
that features disk-oriented, 
menu-driven operation within 
memory emulation. This pack- 
age includes full-screen editor 
and detailed manual. For the 
Apple II; floppy disk, $89.95. 
Custom Micro Systems Ltd., 
16921 108th St., Edmonton, 
Alberta T5X 3B2, Canada. 
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Software Received 


Interstellar Sharks, an ad- 
venture-type game. You be- 
come a member of a vast gal- 
actic corporate empire. Your 
goal is to reach the planet 
Triskelion by choosing a 
character and following a 
career path to success. For the 
Apple II; floppy disk, $32.95. 
Interactive Fantasies Inc., 
28035 Dorothy Dr., Agoura, 
CA 91301. 

Jawbreaker, an arcade- 
type game. You find yourself 
in a candy store. You must 
negotiate a maze, eat the 
candy, and avoid the happy 
faces which are trying to 
catch you and pull your 
teeth. For the Apple Il and 
Ш; floppy disk, $29.95. 
Sierra On-line Inc., 36575 
Mudge Ranch Rd., Coarse- 
gold, СА 93614. 

Linear Programming Model, 
a program to develop a 
model for the allocation of 
resources based on mathe- 
matical formulas. Variables 
in the formula correspond to 
resources and resource con- 
straints. For the Apple II; 
floppy disk, $29.95. Micro- 
phase Systems, POB 10461, 
Tallahassee, FL 32302. 

Lunar Leeper, an arcade- 
type game for one player. 
You start by rescuing your 
men from the Lunar Leepers 
and progress toward the de- 
struction of the giant eyeball. 
Eight levels of play. For the 
Apple II and III; floppy disk, 
$29.95. Sierra On-line Inc. 
(see address above). 

Micro on the Apple, 
Volume 3, a book and soft- 
ware combination. This pack- 
age includes programming 
aids for Applesoft and ma- 
chine language, graphics util- 
ites, games, and tutorial and 
reference articles. For the 
Apple II; floppy disk, $24.95. 
Micro Ink Inc., РОВ 6502, 
Chelmsford, MA 01824. 

PFS: Graph on the Apple 
Ш, a graphics development 
package. It is designed to pro- 


duce bar, line, or pie charts 
with labels and to work with 
the PFS:File package, Visicalc 
files, or to stand alone. For the 
Apple III; floppy disk, $125. 
Software Publishing Corp., 
1901 Landings Dr., Mountain 
View, CA 94043. 

Pest Patrol, an arcade-type 
game. The object of this game 
is to kill all the insects. You 
are given five cans of bug 
spray to use. But beware: the 
bugs are tough and fight back 
with bombs. For the Apple II 
and III; floppy disk, $29.95. 
Sierra On-line Inc. (see ad- 
dress above). 

Proof, a spelling checker/ 
proofreader program. It can 
accept input from the key- 
board or floppy disk. Files 
can be either ASCII, text, or 
binary. The dictionary con- 
tains 44,711 words. For the 
Apple II; floppy disk, $192. 
Cambrian Software, Gwy- 
nllys, Groeslon, Caernafon, 
Gwynedd, LL54 7ST, Wales. 

Sherwood Forest, a graph- 
ісе adventure-type game. 
You must help Robin Hood 
win the hand of Maid 
Marian. You control his ac- 
tions through simple com- 
mands in order to move 
around Sherwood Forest. For 
the Apple II; floppy disk, 
$34.95. Рһоепіх Software 
Inc. (see address above). 

Spy’s Demise, an arcade- 
type game. Your mission is to 
find the solution to the secret 
code. You must avoid the 
guards and collect the clues 
that are hidden throughout 
the diplomatic mission. For 
the Apple II; floppy disk, 
$29.95. Penguin Software, 
830 4th Ave., Geneva, IL 
60134. 


Atari 

Basics of Animation, a set 
of tutorial programs designed 
to show you how to move 
shapes on a video screen. The 
package covers the PRINT 
and PLOT commands and 


the use of player/missile 
graphics. For the Atari 400/ 
800; floppy disk, $19.95, 
Educational Software Inc., 
4565 Cherryvale Ave., So- 
quel, CA 95073. 

Dragonstomper, an ar- 
cade- and adventure-type 
game. You have been cast 
back into the past where you 
must battle and search for the 
Amulet of the Druids. The 
game features three levels of 
play. For the Atari Video 
Computer System; cartridge, 
$17.95. Starpath Corp., POB 
209, Santa Clara, CA 95050. 

The Home Filing Manager, 
a simple database-manage- 
ment program. The program 
and manual help you develop 
your own computerized filing 
system using an index-card 
format for data storage. For 
the Atari 400/800; floppy 
disk, $49.95. Atari Inc., 1312 
Crossman Rd., POB 61657, 
Sunnyvale, CA 94086. 

Mad-Netter, an arcade- 
type game. As the Mad-Net- 
ter, you must try to capture 
all the butterflies to score 
points. But beware of the 
killer bees, slimy snakes, and 
mad dogs. For the Atari 400/ 
800; floppy disk, $34.95. 
Computer Magic Ltd., POB 
2634, Huntington Station, 
NY 11745. 

Monster Maze, an arcade- 
type game. You are trapped 
in a three-dimensional maze 
and more than 40 mutants are 
chasing you. You must col- 
lect gold bars and vitamins to 
escape. For the Atari 400/ 
800; cartridge, $39.95, Epyx/ 
Automated Simulations Inc., 
1043 Kiel Court, Sunnyvale, 
CA 94086. 

Platter Mania, an arcade- 
type game. You beome a cir- 
cus performer doing the fa- 
mous spinning plate trick. 
Keep your plates spinning on 
the sticks; the more plates, 
the higher your score. For the 
Atari 400/800; cartridge, 
$39.95. Epyx/Automated Sim- 
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ulations Inc. 
above). 

Pogoman, an arcade-type 
game. As Pogoman, you must 
help the city conserve elec- 
tricity by turning off all the 
street lights. You leap about 
avoiding cars, cats, chickens, 
and fire hydrants. For the 
Atari 400/800; floppy disk, 
$39.95. Computer Magic Ltd. 
(see address above). 

Sound & Music, an educa- 
tional program. This package 
introduces Atari computer 
owners to audio program- 
ming techniques. It ranges 
from simple SOUND state- 
ments to chords and com- 
plete songs. For the Atari 
400/800; floppy disk, $19.95. 
Educational Software Inc. 
(see address above). 

Speedway Blast, an arcade- 
type game. Your neighbor- 
hood has been invaded by 
asphalt-eating monsters. You 
must jump into your hot rod 
and blast the buggers. You 
must be wary of monster eggs 
and holes. For the Atari 400/ 
800; cartridge, $39.95. Inno- 
vative Design Software Inc., 
POB 1658, Las Cruces, NM 
88004. 


(see address 


CP/M 


AList, a database-manage- 


М 


ment program. This program 
is set up to handle alpha- 
betically ordered informatior 
(e.g., telephone or mail lists), 
but can be configured foi 
other uses. For CP/M-basec 
systems; floppy disk, $150 
Honor System Software, 
2562 East Glade, Mesa, А2 
85204. 

Forest, an adventure-type 
game. The King has giver 
you a mission to complete ir 
his forest. [t may be as simpk 
as gathering firewood or a: 
difficult as destroying an evi 
creature. For CP/M-basec 
systems; floppy disk, $29.95 
Centaur, 501 Jackson 
Charleston, IL 61920. 

Trakmaster, a disk-library 
cataloging system, This sys- 
tem lets you maintain ex- 
panded descriptions of each 
file, locate a file by its de- 
scription, and easily make 
backups and copies of files. 
For the CP/M-based systems; 
floppy disk, $150. Microfu- 
sion, Suite 105, 5580 La Jolla 
Blvd., La Jolla, CA 92037. 


IBM Personal Computer 
Expense-Track I, a menu- 
driven program to keep track 
of expenses in the home or 
small business. Each expense 
has a date, description, 


The President s Council en 
Phystcal Fitness and Sports 


category, method and pay- 
ment code, and tax status. 
For the IBM Personal Com- 
puter; floppy disk, $29. 
Sapana Micro Software, 1305 
South Rouse, Pittsburg, KS 
66762. 

Fun Key, a utility to pro- 
gram [BM Personal Com- 
puter function keys. All 10 
keys can be programmed for 
commonly used commands. 
Files of function-key com- 
mands can be saved for use 
with any applications pro- 
gram. For the IBM Personal 
Computer; floppy disk, 
$24.95. Bourbaki Inc., 431 
Main St., Boise, ID 83702. 

Galactic Encounters, a Star 
Trek-type game. You become 
the commander of ап Шаа 
Star Cruiser. You must de- 
stroy all the Kaons in your 
galaxy. Your ship is equipped 
with phasers, torpedoes, and 
energy shields. For the IBM 
Personal Computer; floppy 
disk, $34.95. Micro Produc- 
tions Inc., POB 147, George- 
town, TX 78626. 

Invoice-Generator-PA /DO, 
a program to maintain and 
print invoices for a dentist's 
office. Based on forms for the 
Illinois Department of Public 
Aid, this program stores data 
on up to 275 invoices per disk. 


For the IBM Personal Com- 
puter; floppy disk, $49. 
Sapana Micro Software (see 
address above). 

Mail-Track I, a mailing-list 
maintenance program. This 
program keeps your mailing 
list in ZIP code order and 
allows you to search, sort, 
edit, and delete entries. It can 
attach special messages to 
labels, as well as print the 
labels. For the IBM Personal 
Computer; floppy disk, $29. 
Sapana Micro Software (see 
address above). 

Xywrite, a text-editing sys- 
tem that edits standard ASCII 
text files. It can merge files 
and print while editing. 
Online prompting is standard. 
For use with 40- or 80-column 
displays. For the IBM Per- 
sonal Computer; floppy disk, 
$50. Xyquest Inc., POB 372, 
Bedford, MA 01730. 


TRS-80 

Fast BASIC Beyond TRS-80 
BASIC, a book and software 
combination. This package 
shows you how to increase the 
speed of your programs by 
combining machine-language 
subroutines with BASIC pro- 
grams. For the TRS-80 Models 
| and III; cassette or floppy 
disk, $19.95. Wiley Profes- 


Exercise builds strong 
bodies, but... 


in America today. many 
normally healthy children 
cannot do twenty situps or 
even one pullup, Lacking the 
Strength and stamina they 
need. these children cant 
keep up with their friends. 
Dont letthis happen, Your 
school or recreation center 
should have special programs 
to improve strength and 
endurance. 

See that your child gets help. 


Send for this free 
booklet 

Write: 

Fitness 


Washington. D.C 20201 
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sional Software, 1 Wiley Dr., 
Somerset, М) 08873. 

Тһе TRS-80 Means Busi- 
ness, a book and software 
combination. This package 
covers the basics of using the 
Model II for day-to-day busi- 
ness applications, The pro- 
gram disk includes modules to 
develop your own programs. 
For the TRS-80 Model II; flop- 
py disk, $32.90. Wiley Profes- 
sional Software (see address 
above). 


VIC-20 

Paratrooper, an arcade- 
type game. You must shoot 
the helicopters and рага- 
troopers falling from the sky. 
Game has four levels of play. 
For the VIC-20; cassette, 
$19.95. The Electric Co., POB 
388, Lake Havasu City, AZ 
86403. 

Quick Brown Fox, a word- 
processing package that has 
all standard word-processing 


| 


data recovery and storage: 


to user. 


emo 
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Tarbell Double Density | 
. Floppy Disk Interface 


FOR 8" DISK DRIVES 
Under Tarbell Double-Density CP/M, single and double density 
disks may he intermixed. The system automatically determines 
whether single or double density is in place. 
ө Software select single or double density. 
ePhase-locked-loop and write precompensation for reliable 


CP/M is a reg. tradem 


„== === = 


features. [t operates by means 
of menu selections. Files may 
be saved on disk or cassette. 
For the VIC-20 and Commo- 
dore 64; cartridge, $65. Quick 
Brown Fox, Suite 4F, 548 
Broadway, New York, NY 
10012. 

Rescue at Rigel, an adven- 
ture game with graphics. Your 
mission is to rescue the 10 
prisoners from the hands of 
the High Tollah, a race of evil 
aliens. You must beat the 
clock to free the prisoners. For 
the VIC-20; cassette, $29.95. 
Epyx/ Automated Simulations 
Inc., 1043 Kiel Court, Sunny- 
vale, CA 94086. 

Sword of Fargoal, an ad- 
venture game with graphics. 
You enter an everchanging 
dungeon searching for the 
Sword of Fargoal. You must 
grope your way through the 
dungeon and fight the mon- 
sters. For the VIC-20; cassette, 
$39.95. Epyx/ Automated Sim- 


e On-board phantom bootstrap PROM is disabled after boot- 
strap operation so all 64K memory address space is available 


e DMA in single or double density permits multi-user operation 

e Extended addressing provides 8 extra address bits, permitting 
direct transfer anywhere in a 16 megabyte address range. 

eSelect up to 4 drives, single or double sided. 

e New BIOS for CP/M i icluded on single-density diskette. 


Circle 414 on Inquiry card. 


ulations Inc. (see address 


above). 


ZX81 

Compu-Stat, a statistics 
package that calculates most 
descriptive statistics and in- 
cludes mean, median, 95-per- 
cent confidence limits, stan- 
dard deviation, variance, 
range, and other methods. 
For the Timex/Sinclair 1000 
and ZX81; cassette, $9.95. 
Computercraft, 156 Drakes 
Lane, Summertown, TN 
38483. 

CFastduet, two utility pro- 
grams that quickly read and 
write programs and data to a 
cassette tape. These programs 
can read or write data files. 
Requires 16K bytes of RAM. 
For the Timex/Sinclair 1000 
and ZX81; cassette, $21.50. 
Cosmonics, POB 10358, San 
Jose, CA 95157. 

Fun and Games Package, a 
set of three programs. Draw 
pictures on the screen, pilot a 
Lunar Lander on the moon, 
and make and break secret 


codes. For the Timex /Sinclair 
1000 and ZX81; BASIC list- 
ing, $1. Florida Creations, 
POB 16422, Jacksonville, FL 
32245. 

Tax Return Helper, a set of 
seven programs for the pre- 
paration of 1982 income tax 
returns. This package covers 
IRS forms 1040 and schedules 
A, B, C, C1/C2, D, and E. 
The forms can be printed or 
saved on tape. For the 
Timex/Sinclair 1000 and 
ZX81; cassette, $14. Ksoft, 
845 Wellner Rd., Naperville, 
IL 60540. 


Other Computers 

Visi-Checkbook, a program 
that stores a full year's worth 
of checkbook entries and al- 
lows you to balance your 
checkbook, prepare month- 
to-month comparisons, ana- 
lyze single expenses, and draw 
a bar graph of expenses. For 
the TI-99/4A; cassette, 
$12.98. Design Strategies, 
69-B Bethel Church Rd., Jack- 
son, NJ 08527.m 


= 


Publications. 


Educational Journal Seeks Articles 


Elementary School Guid- 
ance and Counseling will 
devote its Fall 1983 issue to 
the impact of computers on 
elementary schools. Articles 
that focus on the implications 
of computers in schools for 
guidance counselors are 


sought, For information or to 
submit an article for consid- 
eration, contact Dr. Don 
Dinkmeyer Jr., 4010 North- 
west 99 Ave., Coral Springs, 
FL 33065, or Dr. Jon Carlson, 
Route 4, Box 492, Lake 
Geneva, WI 53147. m 


Ask BYTE 


Conducted by Steve Ciarcia 


Pascal Talking 
Sweet on OSI 


Dear Steve, 

I have heard a lot of talk 
about the Pascal language, 
and everyone seems to say it's 
a good language. I want to 
take a course in Pascal, but I 
would like to have a computer 
at home with a Pascal com- 
piler. I own an OSI (Ohio 
Scientific Inc.) СІР but there 
doesn't seem to be a version of 
Pascal for it. Do you know of 
any company that has one? 
What would be involved in 
custom-designing a compiler 
for my machine? Also, how 
do I amplify the output signal 
from an I/O port to drive a 
small motor or relay through 
a transistor? 

I'm also thinking of inter- 
facing your speech synthesizer 
to my СІР. Му "Centronics" 


parallel interface, though, has 
a few lines that I don't under- 
stand, What are the signals: 
ЕЕ RS, DS, ACK, and 
DUDI! Which ones do I con- 
nect to STB, A/R, ENABLE, 
and GND connections of the 
Sweet Talker? 

Marc Weigel 

Delta, British Columbia, 
Canada 


A tiny Pascal is available 
for OSI computers. It uses the 
OS65D operating system and 
is implemented in fig-FORTH. 
It's available for $65 from OSI 
Software & Hardware, 3336 
Avondale Court, Windsor, 
Ontario N9E 1X6, Canada. 

Assuming that you have a 
TTL-level output port on your 
computer, all that is necessary 
for driving a small motor or 
relay is to use this output to 


COMPUTER 


LOGIC HIGH (*5v) 
ACTIVATES RELAY 


Figure 1 


control an NPN transistor as 
shown in the schematic 
diagram (figure 1). 

Here's how the Sweet 
Talker speech synthesizer can 
be attached to your Cen- 
tronics output port: the data 
strobe і is connected to 
the SIB line on the Sweet 


IN4148 


Talker (pin 21). The uSY 
line is hooked to the А/К line 
(pin 8). The UNIT SELECT 
(pin 25 of the Centronics port) 
should be tied to pin 34 
(ground) of the Centronics 
port and to pins 12 (ENABLE) 
and D (ground) of the Sweet 
Talker board. . . . Steve 


Decoding 
Rotary Pulses 


Dear Steve, 

I would like to build a pulse 
decoder for remote control 
that’s similar to the Touch- 
Tone decoder in your Decem- 
ber 1981 Circuit Cellar, except 
that I want to be able to de- 
code rotary-dial pulses. (See 
"Build a Touch-Tone Decoder 
for Remote Control,” page 42.) 

I have connected the leads 
from the earpiece of my 
phone to the cassette input 
port on my Apple II Plus. My 
program writes the values of 
this address into memory, 
but the numbers make no 
sense because they fluctuate 
even when I have no input to 
the port. 

Should [ use a bandpass fil- 
ter to detect the pulses? If so, 
what would the frequencies 
be? 

Im really stuck, Steve. 
Any suggestions or ideas you 


could give me would be 
greatly appreciated. 
Thanks. 
Hans Tanner 
Montreal, Quebec, Canada 


Before discussing your 
problem with the cassette in- 
terface for pulse-tone decod- 
ing, | should warn you that 
the pulses sent by a rotary- 
dial telephone go to the cen- 
tral office only and are not 
available at extension phones 
on the same line, If you plan 
to use this method for tele- 
phone remote control, you 
will be unsuccessful. 

The Apple II's cassette port 
is designed to look for high- 
frequency pulses at a parti- 
cular rate and not at relative- 
ly random, low-frequency 
pulses. Hence, your cassette 
port is not the proper input 
port. Amplify the pulses from 
the telephone receiver and use 
the output of the amplifier to 
switch a transistor. The out- 


put of the transistor can feed a 
5-volt signal to a one-shot cir- 
cuit to yield clean pulses of a 
known width. These pulses 
can then be easily counted and 
used for whatever purpose 


you desire. . . . Steve 


Take My APU... 
Please 


Dear Steve, 

І have been reading your 
column since you began writ- 
ing for BYTE and have en- 
joyed it very much. I also en- 
joyed your book Take my 
Computer. . „Please (avail- 
able fron BYTE/McGraw-Hill 
Book Со., РОВ 400, Hights- 
town, NJ 08520). 

One topic you, along with 
most of the industry, seem to 
have ignored: designing with 
arithmetic processors (APUs) 
and APU peripherials (e.g., 
Intel’s 8231-2). Is there a rea- 
son for this? І am very inter- 
ested in such devices but find 


the lack of information dis- 
couraging. 

Can you provide any infor- 
mation on these devices or let 
me know if you plan to dis- 
cuss them in the future? 


Michael Scott 
Downers Grove, IL 


APUs are tricky devices 
that are rather difficult to 
work with because they don't 
always function as intended. 
Also, special software must be 
written to drive them, due to 
the fact that most high-level 
languages have their own 
arithmetic routines. 

APUs do, however, offer 
increased processing speed. 
They are mainly used in dedi- 
cated applications, and there 
has been very little interest in 
them for microcomputer ap- 
plications. Finally, youre 
right: there is not much liter- 


ature available, other than 
from the manufacturers, 
o. s Steve 
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Circle 173 on inquiry card. 


Edix + Wordix has word processing 
features that our competitors are 
still dreaming about... 


ke aia аги a сИ e Бы ШАН eee 


ірікті шті шн әк не ена em. рЫ == сүз RN, 
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$390 buys the whole dream. 


Wordix Formatting Features 
Auto footnotes 


Edix Editing Features 
Up to 4 screen windows 


Up to 12 file buffers Auto table of contents 
Top-to-bottom and Auto hyphenation 

side-to-side scrolling. Multi-line headers and 
Regular expression footers 


Multi-column layout 
Powerful macros 
Data file access 


Requires 128K IBM PC 
Edix alone: 8195 


EmE3e6in 


TECHNOLOGY 
2031 Broadway Boulder, Colorado 80302 303 447-9495 


For more information, or to place an order, 
call toll-free 800-782-4806. 


searching and translating 
Intra- and inter-buffer 
moving and copying 
Online help 
Online tutorial 


TM Trademark of Emerging Technology Consultants, Inc, 


$595.00 


The Last Expansion Unit You 
Will Ever Have To BUY 


The six most commonly required add-on features for your IBM PC 


Without Using Any Additional Slots! 


* Two Asynchronous serial ports." 


* Six additonal system slots. 
* Three parallel ports." 
* Real Time Clock.* 


* Up to 256kof additional memory 
with our exclusive DPECC (К) 
(Dynamic Parity Error Correct- 


ing Circuitry]" 


EUN... | 


Еу 
AU s <= S- L 


The 256k RAM, 2 asynchronous serial ports, 3 parallel ports, and a 
Real Time Clock are all built on to the motherboard, so you won't 
have to waste precious slots on them. 


The Expansion Unit comes without these options installed.* So you don't 
have to pay for them if you don't need them. But when you do, all you have 
to do is plug in the chips and you are ready to go. 


*All options are available installed with the Expansion 


Unit. 
| Į 2116 WALSH AVENUE 
EET SANTA CLARA CA 95050 


(408) 727-7548 


488 March 1983 © BYTE Publications Inc Circle 376 on inquiry card. 


Ask BYTE 


Sophisticated 
Modems Expensive 


Dear Steve, 

I'm a college student, and 
I'll be taking some computer 
courses this fall. l've been us- 
ing my OSI (Ohio Scientific 
Inc.) Challenger 1P as а 
remote terminal to access 
Dartmouth timesharing. It has 
worked fairly well, but its 
23-character line and 300-bps 
(bit per second) acoustic 
modem, which date from the 
Dark Ages, have tested the 
limits of my patience. 

I'm planning to buy a stan- 
dard video terminal, which 
will solve one problem. Do 
you know of any plans for 
building a 1200-bps originate- 
only modem? The cheapest 
(assembled) ones І can find 
cost more than $600 and do 
everything but make coffee. 
What makes these units so ex- 
pensive? 

Greg Beasley 
Dartmouth College 
Hanover, NH 


The 1200-bps modems on 
the market today are indeed 
sophisticated and expensive. 
They offer a multitude of fea- 
tures that enhance communi- 
cations with the many data- 
base utilities—e.g., The 
Source and Compuserve— 
that now proliferate. One 
reason for their high cost lies 
in the complexity of the filters 
that are required to transmit 
and receive data over a stan- 
dard telephone line. These 
filters determine important 
operating parameters, such as 
signal-to-noise ratio and 
dynamic range, and can affect 
receiver sensitivity and adja- 
cent channel rejection. 

Two standards for 1200-bps 
modems have evolved: Bell 
Model 202 and Bell Model 
212. The Bell Model 202 re- 
quires significantly greater 
bandwidth and is limited to 
half-duplex operation on 
2-wire lines. The Bell Model 
212 is the preferred standard 


and is the one that is used in 
those expensive modems. ... 
Steve 


A Simple Break 
Key In One-Shot 


Dear Steve, 

І have an Osborne 1 that I 
would like to expand with 
both a communications device 
(e.g., a modem) and interface 
to the 5-100 bus. This, how- 
ever, presents two somewhat 
unrelated problems. 

First, many commercial 
data-processing systems ге- 
cognize the Break key, but 
most software-terminal pack- 
ages ignore this command. 
However, the Break key is 
often the only way to inter- 
rupt a service bureau during 
transmission. The service 
bureaus recognize the Break 
key on most terminals, but 
they do not respond to control 
C or any other set of charac- 
ters, including escape. What is 
the Break signal, and how can 
І achieve it? 

My second question con- 
cerns mating the S-100 bus to 
an Osborne 1. Osborne, per- 
haps attempting to cut ex- 
penses, did not bring out any 
of the system buses. І know 
that the 8080 and the Z80 use 
the S-100 bus, but some inter- 
facing is required. Could you 
tell me something about that, 
or at least where to look? I use 
my IEEE port to drive my 
printer, so I feel that it would 
not be a good choice for hard 
disks, etc. 

Thank you. 

Barry Millman 
Ottawa, Ontario, Canada 


The Break key is used to in- 
dicate a need for immediate 
attention. Its a unique signal 
and is not in the standard 
ASCII code. Pressing this key 
causes the data line to go high 
for approximately 300 ms 
(milliseconds) and is inter- 
preted by the computer as a 
break signal. This condition 
always occurs when you're 


operating т a full-duplex 
mode, but it can occur during 
half-duplex operation only 
when the terminal is transmit- 
ting. When the computer is 
transmitting, the Break key is 
unrecognized. A simple way 
to achieve this 300-ms pulse is 
through the use of a one-shot 
circuit. 

An excellent description of 
the S-100 bus and interfacing 
other buses to it can be found 
in the book by Elmer C. Poe 
and James C. Goodwin The 
S-100 & Other Micro Buses, 
published by Howard W. 
Sams és Co. Inc. . . . Steve 


Bank Selecting 
Addresses More 
Memory 


Dear Steve, 

I own an Atari 800 and 
wish to increase its memory (it 
has 24K bytes now). While 
reading a recent issue of 
BYTE, I saw an ad for a 
128K-byte RAM card. But аз | 
understood it, the Atari can 
use only 48K bytes of mem- 
ory. How can the Atari use 
the additional 80K bytes? 
Also, what is bank-selected 
memory and how is it used? 
Mark Webb 
Miles City, MT 


FRANKLIN ACE іште 


кисми. E ACE іс DRIVE. „a. 
m 42 DOE 


GAL Ta Lier Ж 


While the 6502 processor in 
the Atari 800 can address 64K 
bytes of memory, 16K bytes 
of address space are reserved 
for ROM (read-only memory) 
and I/O (input/output) ports. 
Therefore, the maximum 
memory that can be addressed 
is 48K bytes. 

More than 48K bytes can be 
addressed by а technique 
known as bank selecting. By 
using one of the І/О ports, 
different blocks of memory 
can be selected and addressed. 
[п the case of the 128K-byte 
RAM card, an additional 
104K bytes of memory are 
available for program storage. 
This memory can be used as if 
it were a disk, but it's much 
faster because its access time is 
on the order of microseconds. 

With this arrangement, it is 
possible to load many graphic 
pictures into memory and call 
them to the screen very quick- 
ly. А database or dictionary 
can also be bank-selected to 
decrease search time. ... 
Steve 


Sllent 700 Turned 
Into a Printer 


Dear Steve, 
My company recently 
bought a Radio Shack TRS-80 


Model IL. We also have a 
neglected Texas Instruments 
Silent 700 portable terminal 
(from our timesharing days). 
Is there a way to use the TI 
terminal as a printer? If so, 
how? 

Gary G. Schwartz 

New York, NY 


Connecting a terminal to a 
computer is simply a matter of 
wiring it to the serial or 
parallel port. Use the Model 
II's serial port in your case. 
The TRSDOS operating sys- 
tem has printer setup com- 
mands that allow proper con- 
figuration of your particular 
printer. 

Because there are so many 
versions of the TI Silent 700, 
it’s possible that the input port 
on your unit has an acoustic 
coupler, rather than a serial- 
interface port. It is then neces- 
sary to go inside the box and 
find the serial output from the 
coupler. Consult TI for infor- 
mation or obtain the 
terminal's schematic diagram 
to see how this can be accom- 
plished. 

As a last resort, an inexpen- 
sive modem such as the one 
described in this month's Cir- 
cuit Cellar, "Build the 
ECM-103, Ап _ Originate/ 


Answer Modem” (page 26), 
can be connected between the 
terminal and the computer. 
This would eliminate any in- 
ternal wiring and still provide 


the printer features. . . . Steve 
Correction 
The Pickles & Trout TVM-04 


direct-entry video kit men- 
tioned in the January 1983 
Ask BYTE is no longer avail- 
able. I apologize for any in- 
convenience this may have 
caused. . . . Steve М 


In "Ask- BYTE," Steve Ciar- 
cia answers questions on апу 
area of microcomputing. The 
most representative ques- 


tions received each month 
will be answered and pub- 
lished. Do you have a nag- 
ging problem? Send your in- 
quiry to: 

Ask BYTE 


clo Steve Ciarcia 

POB 5B2 

Glastonbury СТ 06033 

If you are a subscriber to 

The Source, chat with Steve 
[TCE31 7] directly. Due to the 
high volume of inquiries, per- 
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE” in the address. 


Dys (1H гивкеттев 


5 1/4" 5РЕСЕҮ SOFT. 10 or 16 SECTORS 
ЕЕ 


4-BAR LINKAGE ` 
К ANALYSIS - 


ML жомымт EMI SBSD 


ELEPHANT 


PRICE 50 
178.00 
188.00 
221.00 
258.00 


PRICE 100 
542.00 
361.00 
428.50 
498.00 


PART t PRICE 10 
ы DYS104-1 38.40 
ELEPHANT = т 5500 DYS104-1D 40.40 


qu 3-POINT b се Жл 
E MOTION GENERATION 


27875. COLOR 1 8" SPECIFY SOFT оғ 32 SECTORS 
THIS PROGRAM WILL: 


VERBATIM 


PART # PRICE 10 
SSSD  DYS101-1 40.40 
5500 DYS101-1D 49.40 
0500 DYSi01-2D 57.00 


PRICE 100 
562.00 
444.00 
516.00 


РВІСЕ 50 

199.00 
250.00 
267.00 


o Design 4-bar linkages 
Assemble linkages 
Rotate linkages 
Plot linkage paths 
Trace the linkage 
Eliminate undesirable linkages 
Automatically increment inputs 


CALL TOLL FREE - ORDERS ONLY 
800-824-7888 . states excerrca 
800-852-7777  roncareswenrs 

ASK FOR OPERATOR 11906 
CHECRS. MO, VSA. MC.. ADO 5200 SHIPPING 

APPLE II PLUS Disk and Manual...$48 Е нысаны 

48K DOS 3.3 Manual 


Send check or money order to: 


Н & ENGINEERING 


№ K PO. cH 11407 
nc. MLW, WI 5321! (414) 964-3662 


СТЕ CATALOU CIACLE READER SERVICE SUMTER. — VIEA а "C ACCEPTED 


OR DESIGNWAHE, Inc. 

ч 
баєн сб: ра. 3 Ean} 
ша WA EE 


P.O. Box 3304, Saratoga, CA 95070-1304 


› 
CALL collect {ORDERS ONLY?) 


(408) 252-4210 
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CBM Professional Com- 
puter Guide, Adam Osborne, 
Jim Strasma, and Ellen 
Strasma. Berkeley, CA: Os- 
borne/McGraw-Hill, 1982; 
512 pages, 37 by 55 cm, soft- 
cover, ISBN 0-931988-75-6, 
$15. 

The Complete Home Video 
Handbook, Mark Dunton 
and David Owen. New York: 
Random House, 1982; 224 
pages, 43 by 62 cm, hard- 
cover, ISBN 0-394-52761-5, 
$19.95, 

Decision Tables in Soft- 
ware Engineering, Richard B. 
Hurley. New York: Van 
Nostrand Reinhold, 1983; 
176 pages, 37 by 55 cm, hard- 
cover, ISBN 0-442-23599-2, 
$18.95. 

Design of Computer Data 
Files, Owen Hanson. Rock- 
ville, MD: Computer Science 
Press, 1982; 358 pages, 37 by 
56 cm, hardcover, ISBN 0- 
914894-17-X, $24.95. 

Digital and Microprocessor 
Engineering, S.J. Cahill. 
New York: Halsted Press, 
1982; 513 pages, 15.5 by 23.5 
cm, hardcover, ISBN 0-470- 
27301-1, $89.95. 

Essentials of COBOL Pro- 
gramming: A Structured Ap- 
proach, Gerald N. Pitts and 
Barry L. Bateman. Rockville, 
MD: Computer Science 
Press, 1982; 145 pages, 36 by 
53.6 cm, softcover, ISBN 
0-914894-34-X, $14.95. 

Executive Guide to Word- 
star, Philip E. Massie. Culver 
City, CA: Culver City Can- 
non Co. (POB 444), 1982; 24 
pages, 23 by 51 cm, soft- 
cover, ISBN 0-910517-00-2, 
$5.75. 

Face to File Communica- 
tion: А Psychological Ap- 
proach to Information Sys- 
tems, Bruce Christie. New 
York: John Wiley & Sons, 
1981; 306 pages, 37 by 55 cm, 
hardcover, ISBN 0-471- 
27930-0, $35.75. 

The Forrest Mims Circuit 
Scrapbook, Forrest Mims. 
New York: McGraw-Hill, 
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Books Received 


1983; 141 pages, 51 by 66cm, 


softcover, ISBN 0-07- 
042389-X, $14.95. 

Global Stakes: The Future 
of High Technology in 
America, James Botkin, Dan 
Dimancescu, and Ray Stata, 
with John McClellan. Cam- 
bridge, MA: Ballinger Pub- 
lishing Co., 1982; 248 pages, 
38 Бу 56 cm, hardcover, 
ISBN 0-88410-886-4, $17.50. 

How to Break into Data 
Processing, Laura Steibel Ses- 
sions. Englewood Cliffs, М): 
Prentice-Hall, 1982; 130 
pages, 33 by 48 cm, soft- 
cover, ISBN 0-13-402479-6, 
$6.95. 

The ІШас IV: The First 
Supercomputer, R. Michael 
Hord. Rockville, MD: Com- 
puter Science Press, 1982; 350 
pages, 37 by 56 cm, hard- 
cover, ISBN 0-914894-71-4, 
$29.95. 

Introduction to Interactive 
Computer Graphics, Joan E. 
Scott, New York: John Wiley 
& Sons, 1982; 255 pages, 37 
by 55 cm, hardcover, ISBN 
0-471-05773-8, $25.95. 

Introduction to the Z80 
Microcomputer, Adi J. 
Khambata. New York: John 
Wiley & Sons, 1982; 336 
pages, 51 by 66 cm, soft- 
cover, ISBN 0-471-86167-7, 
$11.95. 

Kids and the Apple, Ed- 
ward H. Carlson. Reston, 
VA: Reston Publishing Co., 
1982; 218 pages, 50 by 65 ст, 
spiral bound, ISBN 0- 
8359-3669-4, $19.95. 

Management Control of 
Data Processing: Preventing 
Management-By-Crisis, 
W.H. Inmon. Englewood 
Cliffs, М): Prentice-Hall, 
1983; 326 pages, 43 by 57 cm, 
hardcover, ISBN 0-13- 
548123-6, $24.95. 

Microcomputer Architec- 
ture and Programming, John 
F. Wakerly. New York: John 
Wiley & Sons, 1981; 692 
pages, 41 by 55 cm, hard- 
cover, ISBN 0-471-05232-9, 
$32.95. 


Microcomputer Graphics 
and Programming  Tech- 
niques, Harry Katzan Jr. New 
York: Van  Nostrand 
Reinhold, 1982; 240 pages, 37 
by 55 cm, hardcover, ISBN 
0-442-28419-5, $18.95. 

Microcomputer  lises in 
Small Business, John K. 
Jackson. Kirkland, WA: 
Datamasters (12700 North- 
east 124th St.), 1982; 79 
pages, 50 by 65 cm, soft- 
cover, ISBN-none, $9.95. 

Microprocessor Instruction 
Sets and Software Principles, 
David L. Heiserman. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 440 pages, 43 by 
57 cm, hardcover, ISBN 
0-13-581090-6, $29.95. 

Personal Microcomputing 
in the Corporate Environ- 
ment. Albany, NY: Ad- 
vanced Management Re- 
search Inc., 1982; 35 pages, 
51 by 67 cm, softcover, 
ISBN-none, $35. 

Picture This Too! David 
D. Thornburg. Reading, 
MA: Addison-Wesley, 1982; 
224 pages, 51 by 66 cm, spiral 
bound, ISBN 0-201-07767-1, 
$14.95. 

Principles of Database Sys- 
tems, 2nd edition, Jeffrey D. 
Ullman. Rockville, MD: 
Computer Science Press, 
1982; 484 pages, 37 by 56cm, 
hardcover, ISBN 0-914894- 
36-6, $24.95. 

Run: Computer Education, 


Dennis O. Harper and James 
H. Stewart. Monterey, СА: 
Brooks/Cole Publishing Co., 
1983; 245 pages, 50 by 66 cm, 
softcover, ISBN 0-534- 
01265-5, $15.95. 

Software Testing Тесһ- 
niques, Boris Beizer. New 
York: Van Nostrand Rein- 
hold, 1983; 320 pages, 38 by 
55 cm, hardcover, ISBN 
0-442-24592-0, $27.50. 

Techniques for Creating 
Golden Delicious Games for 
the Apple Computer, How- 
ard M. Franklin, Joanne 
Koltnow, and Leroy Finkel. 
New York: John Wiley & 
Sons, 1982; 150 pages, 40.6 
by 60 cm, softcover, ISBN 
0-471-09083-2, $12.95. 

TRS-80 Assembly Lan- 
guage Subroutines, William 
Barden Jr. Englewood Cliffs, 
М): Prentice-Hall, 1982; 232 
pages, 50 by 65 cm, spiral 
bound, ISBN 0-13-931188-2, 
$18.95. 

Using the Osborne 1 Com- 
puter, T. G. Lewis. Reston, 
VA: Reston Publishing Co., 
1983; 211 pages, 37 by 56 cm, 
hardcover, ISBN 0-8359- 
8142-8, $19.95. 

VIC Innovative Com- 
puting, Clifford Ramshaw. 
Nashville, TN: Melbourne 
House Software Inc. (347 
Redwood Dr.), 1982; 147 
pages, 33 by 50 cm, soft- 
cover, ISBN-none, $14.95. m 


| This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields..We regret that we cannot 


| review or comment on all the books we receive; instead, this list is 
| meantto be a monthly acknowledgment of these books and the 


publishers who sent them. 


Ergonomically 
Speaking 


The Ergonomics Newslet- 
ter, produced by the Koffler 
Group, an ergonomics con- 
sulting firm, reports on world- 
wide developments in human- 
factors engineering. The sub- 
scription rate is $126 in North 
America and $165 elsewhere. 
Two-year, multiple-copy, and 
educational discounts are 
available. For a free sample 
issue, contact The Ergonomics 
Newsletter, The Koffler 
Group, 1301 Lachman Lane, 
Pacific Palisades, CA 90272, 
or call (213) 459-4429. 


Collect The Stack 


The Stack is a monthly 
newsletter produced by the 
Long Island Computer Asso- 
ciation (LICA). Meetings are 
held on the third Friday of 
each month at 8 p.m. at the 
New York Institute of Tech- 
nology. Anyone interested in 
computers may attend. The 
$12 annual membership fee in- 
cludes a subscription to The 
Stack. For further infor- 
mation, write to LICA, POB 
71, Hicksville, NY 11801. 


Northwestern 
Atarl Enthuslasts 


The Atari Computer Enthu- 
siasts (ACE) of Eugene, Ore- 
gon, an independent group 
not affiliated with Atari Inc., 
meets on the second Wednes- 
day of each month at 7:30 
p.m. The $10 annual member- 
ship fee includes the ACE 
newsletter; overseas subscrip- 
tions are $20 a year. Articles 
contributed to the newsletter 
are welcome. For more infor- 
mation, contact ACE, 3662 
Vine Maple Dr., Eugene, OR 
97405. 


Compuswap 
In New Jersey 


Compuswap is an APF 
Users Group that produces a 
bimonthly newsletter contain- 
ing updates on software and 
news about the APF Imagina- 
tion Machine. The $15 annual 
membership fee includes a 
subscription to the group's 
newsletter. Inquiries may be 
sent with a self-addressed 
stamped envelope to Compu- 
swap, POB 1373, West Cald- 
well, NJ 07006. 


News for Video Users 


Interactive Video Technol- 
ogy has the latest news on de- 
velopments and products for 
interactive video training in 
medicing, industry, and edu- 
cation. The subscription rate 
is $45 a year. For further in- 
formation, write to Heartland 
Communications, 223 Sunrise 
Dr., Shreve, OH 44676, or 
call (216) 567-3732. 


Pascal for IBM PC 


USUS (UCSD-Pascal System 
User’s Society) has formed 
an IBM Personal Computer 
special-interest group to serve 
as a Clearinghouse for infor- 
mation on the implementa- 
tion, optimization, and use of 
the Pascal system. Individual 
memberships in USUS are $20 
annually, Membership in the 
IBM PC group is open to any 
USUS member. Applications 
are available from the USUS 
Secretary, POB 1148, La Jolla, 
CA 92038. 


Syntax Quarterly 


Syntax Quarterly, a new 
publication of the Harvard 
Group, offers programs, re- 
views, and products ex- 
clusively for Timex/Sinclair 


Clubs and Newsletters 


computer users. A one-year 
subscription (4 issues) costs 
$15. If you also want to sub- 
scribe to Syntax, a newsletter 
for Timex/Sinclair users, a 
combined subscription (4 
issues of the quarterly and 12 
issues of the newsletter) costs 
$39. Contact the Harvard 
Group, RD 2, Box 457, Har- 
vard, MA 01451, or call (617) 
456-3661. 


Seattie Computer 
Products Users 


The Seattle Computer Prod- 
ucts Users Group (SCPUG) 
promotes the sharing of 
knowledge among users of 
8086/MS-DOS-based sys- 
tems. The group offers a 
forum for discussion, system 
software, and a bulletin 
board. Membership is $10 a 
year and includes a news- 
letter. For further informa- 
tion, contact either Frank 
Warren, SCPUG, 25190 
Cypress Ave. #213, Hayward, 
CA 94544, (415) 785-7499; or 
Joseph Boykin, 47-4 Sheridan 
Dr., Shrewsbury, MA 01545, 
(617) 845-1074. 


Remember RAMS 


Memory Pages is the offi- 
ја] monthly newsletter of the 
3ochester Area Microcom- 
әшеег Society (RAMS). It con- 
ains minutes of the meetings, 
innouncements, and a calen- 
Jar of events. Membership in 
RAMS runs from October to 
september. The membership 


lues are $7.50 or $4 after 
April; institutional or com- 
nercial dues are $20. For more 
nformation, write to RAMS, 
2OB 90808, Rochester, МҮ 
|4609, 


LNW BBS ас 1200 БЬ ›5 


Тһе LNW User Group bul- 
letin board system (BBS) has 
been upgraded to operate with 
the Hayes Microcomputer 
Products 1200 Smartmodem. 
The system works with both 
300- and 1200-bps modem 
The LNW User Group offers 
members the 300-bps Smart- 
medem for $200 and the 
1200-bps Smartmodem for 
$550. For more information, 
call (516) 924-9229 (voice) or 
924-8115 (BBS). A subscrip- 
tion to the group’s newsletter 
is available for $25. For more 
information, write to the Suf- 
folk County Computer Asso- 
ciation, LNW User Group, 
244 Mill Rd., Yaphank, NY 
11980. 


News from the 
District of Columbia 


The Public Service Satellite 
Consortium produces a 
monthly newsletter that con- 
tains a calendar of events, ar- 
ticles, and conference reports. 
The newsletter is available to 
Р55С members апа any inter- 
ested parties. Address inqui- 
ries to Michelle Wesley, Suite 
907, 1660 L St. NW, Washing- 
ton, DC 20036, or call (202) 
331-1154.m 
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Random Rumors: Tan- 
dy is believed to be readying 
three new computers for in- 
troduction this spring. Two 
are upgrades of the TRS-80 
Model 11 and Model 111 (to 
be called the Model IV and 
Model 12, respectively) and 
the third is a portable brief- 
case system called the 
M100. The Model IV will 
have 128K bytes of RAM and 
an 80-column display. The 
Model 12 will add expansion 
slots and a larger power sup- 
ply to the Model 11. Also, 
look for the battleship-gray 
cases to be a thing of the 
past (the color conflicts with 
office decor) Tandy is ex- 
pected to finally start ship- 
ping its long-awaited multi- 
user operating system for 
the Model 16 this month. 

DEC (Digital Equipment 
Corporation) is supposedly 
working on a Unix operating 
system for its personal com- 
puters... . DEC is also hint- 
ing about several new 32-bit 
VAX systems, using a single- 
chip microprocessor and a 
four-chip processor set, due 
for introduction next year. 
... There are rumblings that 
IBM will soon introduce a 
4-inch floppy disk capable 
of storing 250K bytes. 
... Also, Xerox is expected 
to finally release Small- 
talk-80, and the first im- 
plementation will be on the 
firm's model 1100 Scientific 
Information system.... 
Digital Research is report- 
edly planning to release 
a C compiler. . . . Fortune 
Systems is believed to be 
developing а small-scale, 
low-cost version of its 32:16 
machine using the new Mo- 
torola 68008 microprocessor 
(which requires only an 8-bit- 
wide data path, similar to 
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Intel’s 8088).... Texas In- 
struments (TI) is expected to 
introduce a new version of 
the 99/4 with 64K bytes of 
memory and a CP/M option, 
to compete with the Com- 
modore 64. TI is also ex- 
pected to shortly announce 
a portable compact com- 
puter. ... It is rumored that 
Sperry Univac and Mitsubi- 
shi are negotiating a private- 
label deal for a CP/M-based 
system. 


M... Computer: 


Mattel Electronics introduced 
the Aquarius computer at the 
January Consumer Electronics 
Show. With a Z80A processor 
and 4K bytes of RAM in the 
basic version for under $200, 
the machine can be expand- 
ed with a variety of peripher- 
als. Memory cartridges can in- 
crease RAM to 52K bytes, and 
two expansion modules offer 
the options of dual disk drives 
and game controllers. What's 
more, with the disk-drive ad- 
dition, the system will run 
CP/M 3.0. ... P.C. 


© 00 Bus Standard 
Adopted: The IEEE has 
finally adopted the 5-100/ 
IEEE-696 bus standard for 
microcomputer systems. 
This standard, which has 
been in the works for over 
three years (typical develop- 
ment time for an IEEE stan- 
dard) and required the ap- 
proval of four separate com- 
mittees, is an important one 
because the S-100 bus is the 
most popular bus system 
used by microcomputer 
manufacturers. Currently 
close to 150 manufacturers 
make a total of over 500 dif- 
ferent plug-in boards for 


| Systems; 


S-100 systems. Hence, the 
standard will ensure a high 
degree of compatibility 
among different manufac- 
turers' products. 

Even more important, the 
standard provides for imple- 
menting future changes in 
the state of the art in micro- 
computer systems. The stan- 
dard allows up to 16 mega- 
bytes of direct memory ad- 
dressing, up to 64K I/O ports, 
up to 10 vectored interrupts, 
up to 16 masters, with a mix 
of up to 22 masters and 
saves (including a front- 
panel option), and the flex- 
ibility of configuring a sys- 
tem any way the user wishes. 
Manufacturers have already 
introduced S-100 processor 
cards for half a dozen dif- 
ferent 8-bit microprocessors 
(Intel’s 8080 and 8085, 
Zilog’s Z80, MOS Technolo- 
gy's 6502, and Motorola’s 
6800 and 6809) and seven 
different 16-bit microproces- 
sors (TI's 9900, DEC's 151-11, 
Intel's 8086 and 8088, Zilog's 
78000, Motorola’s 68000, 
and National Semiconduc- 
tor’s 16032). More processor 
cards are expected. 

The S-100 manufacturers 
lead the industry in imple- 
menting new technical de- 
velopments. They were the 
first to introduce to the per- 
sonal computer marketplace 
16-bit systems; the CP/M, 
MS-DOS, OASIS, and Turbo- 
Dos operating systems; flop- 
py-disk systems; hard-disk 
virtual-disk sys- 
tems; cache-memory sys- 
tems; multiprocessing; and 
multiuser systems. Іп all 
probability they will con- 
tinue to lead in the introduc- 
Поп of state-of-the-art fea- 
tures. 

Credit for the develop- 


ment of the S-100/IEEE-696 
bus standard goes to George 
Morrow of Morrow Designs 
and Kels Elmquist of Ithaca 
Intersystems for drafting the 
original standard, and to 
Mark Garetz of Compupro 
who finalized the standard 
and piloted it through the 
committees to final adop- 
tion. It is expected that the 
standard will be published in 
a final form by the IEEE. To 
find out about receiving a 
copy, send a stamped, self- 
addressed, business-size en- 
velope to Mark Garetz, 
Compupro, Box 2355, Oak- 
land Airport, CA 94614. 


V isicorp’s Visi On: 
Way back in 1981, Xerox 
demonstrated its Star per- 
sonal workstation computer 


system at the National Com- 


puter Conference (NCC). The 
system featured a startling 
new operating system de- 
signed for neophyte com- 
puter users and displayed a 
menu of graphic images, 
called icons, depicting ob- 
jects normally found in the 
office: file cabinets, file 
folders, a printer, etc., all on 
a page-format, bit-mapped 
video display. The cursor 
was controlled with a thing 
called a mouse, which the 
user could roll around on the 
desk to allow motion be- 
tween menus and items in 
the menus. For example, it 
allowed the user to very 
easily “сш and paste” to- 
gether text. The system ef- 
fectively limited the  key- 
board to the minor role of 
text entry. The Star heralded 
the new generation of user- 
friendly computers; the only 
hitch was that the cost was 
"ош of sight," and Xerox has 


yet to go into production on 
the system. 

Several companies showed 
similar products at last 
year's NCC. Although lower 
in cost than the Xerox sys- 
tem, they too had prices that 
limited their acceptance. 
And Apple has introduced 
such an operating system on 
its new 68000-based Lisa. 

Now comes word that 
Visicorp will release this 
summer a software package 
for the IBM Personal Com- 
puter (others to follow) that 
provides many of these fea- 
tures. Called Visi On, it pro- 
vides “windows” in which 
text and other files can be 
viewed, moved, and shuffled 
around using a two-button 
mouse cursor controller (in- 
terfaced via an К5-232С 
serial port). The software is 
written largely in C and is 
designed to be machine- and 
operating-system indepen- 
dent. A minimal system on 
the IBM Personal Computer 
will require 128K bytes of 
memory (more memory is 
desirable; 512K bytes is 
recommended when using 
concurrent CP/M). Visicorp 
is also said to be readying 
communications and пеі- 
working software. 

If Visi On will indeed pro- 
vide these promised features 
it could have a serious im- 
pact on Apple's new 16-bit 
systems, which are expected 
to provide similar features 
(some of Apple's key design- 
ers worked on the Xerox Star) 
and be much more expen- 
sive. 


m Doings: There is a 
rumor afloat that IBM will 
leave both Digital Research 
and Microsoft out in the 
cold. It is suggested that, 
having just introduced Unix 
for the firm's Series/1 mini- 
computers, IBM will go for 
complete product-line com- 
patibility by eventually of- 
fering Unix (not Xenix) for 
the Personal Computer, 


dropping CP/M-86 and PC- 
DOS (MS-DOS) entirely. 
... M. H. 

In an act reminiscent of 
Apple Computer, IBM has 
notified its dealers that it 
will not condone reselling of 
its systems to unauthorized 
dealers. However, it has not 
gone as far as Apple did in 
threatening to terminate 
such dealers. Further, IBM 
has curtailed production of 
machines with only 16K 
bytes of memory to prevent 
unauthorized resellers from 
purchasing units for expan- 
sion with non-IBM memory 
and disk drives. 

IBM now has about 500 
dealers (including 300 Com- 
puterland dealers) and is ex- 
panding its dealer network 
rapidly, leading to intense 
competition in some areas. 
For example, in southern 
California, an area noted for 
hefty discounting, one 
dealer has advertised a price 
of $2405 on an IBM Personal 
Computer system listing for 
$3085 — more than a 20% dis- 
count. Furthermore, several 
IBM Product Centers have 
offered special promotions 
that have included 10% dis- 
counts and other induce- 
ments. Also, IBM has in- 
stituted a 22% discount pro- 
gram for school purchases. 

IBM is expected to finally 
introduce its hard-disk op- 
tion for the Personal Com- 
puter next month or the 
month after. It is expected to 
use the Seagate 5%-іпсһ 
drive and Xebec controller, 
and will provide from 10 to 
60 megabytes of storage. 

Matsushita has signed a 
contract to manufacture 
computers for IBM that will 
be sold by IBM Japan Ltd. 
The first systems are expect- 
ed to go on the market this 
spring with prices ranging 
from $4000 to $6000. Colby 
Computer of Palo Alto, Cali- 
fornia, has introduced a kit 
to convert an IBM Personal 
Computer into a 26-pound 
portable computer. Just 


remove the IBM  mother- 
board and disk drive from 
IBM's box and install it in 
the Colby PC-1 box, which 
also contains a 9-inch video 
monitor. 

IBM and Carnegie-Mellon 
University have entered into 
an agreement to develop a 
microcomputer network 
(with 7500 workstations) 
over a three-year period. The 
project will involve the 
development of а 32-bit 
machine with 1 megabyte of 
memory and a high-resolu- 
tion bit-mapped graphics 
screen and tablet. Initially, 
the network will use 1000 of 
the new IBM 68000-based 
microcomputers, with the 
32-bit machines being added 
as they are developed. Stu- 
dents will be expected to 
either lease or purchase the 
systems. 


А... News: Much to 
the surprise of industry ex- 
perts, Apple Computer Inc. 
showed a very strong in- 
come increase for the last 
quarter of last year, ending 
September 24. Income in- 
creased 71% to almost $19 
million and sales jumped 
80% to almost $176 million. 
Considering the age of the 
Apple ІІ, the friction be- 
tween Apple and its dealers, 
and the competition from 
IBM, analysts expected 
stunted growth. Instead 
Apple shipped over 300,000 
systems in the past year, 
about twice the number of 
IBM Personal Computers 
(IBM's revenues are believed 
to be greater, however). Ex- 
perts now expect that Apple’s 
sales growth will continue to 
be strong into the beginning 
of this year. It’s also interest- 
ing to note that Apple is in 
the process of increasing its 
work force from 3500 to 
4900 employees, apparently 
betting on the acceptance of 
the new Lisa, Mackintosh, 
and lower-cost Apple Il sys- 
tems. 


Although Apple’s market 
share decreased, the overall 
growth of the market has 
resulted in increased sales 
for Apple. Apple has decid- 
ed to become aggressive in 
its campaign to halt trans- 
shipping of machines from 
authorized dealers to unau- 
thorized discounters. It has 
hired a Phoenix-based law 
firm to track the origins of 
transshipped computers and 
is promising to take action 
against dealers it suspects 
have violated their agree- 
ment. Apple claims to have 
cut off a few dealers already 
for this reason. 

Steve Wozniak, а co- 
founder of Apple Computer 
Inc., has joined forces with 
Digital Research to develop 
a new product for the Apple 
Il. It is an add-on card that 
will allow the Apple |І to run 
CP/M-Plus (also known as 
CP/M version 3) and support 
the new emerging С5Х-80 
graphics standard. The 
board will be produced and 
marketed by ALS (Advanced 
Logic Systems) of Sunny- 
vale, California. 


С „ар Introduced: 
Digital Research Inc. has 
finally released its new ver- 
sion of CP/M for 8-bit 
machines. Digital Research 
calls it CP/M-Plus, but most 
computer experimenters will 
probably refer to it as CP/M 
version 3.0. Certainly it is a 
major upgrade of CP/M, 
offering many new features 
and performance enhance- 
ments. Most particularly it 
takes advantage of the fact 
that 8-bit systems are going 
beyond the traditional 
64K-byte memory bounds. 
CP/M-Plus is designed for 
systems with banked mem- 
ory where the size of the 
DOS (disk operating system) 
is no longer a problem. The 
memory space for programs 
now can be as great as 62K 
bytes, with additional buf- 
fers for I/O. Thus we can ex- 
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ресі to see'8-bit CP/M-Plus 
systems, typically with 256K 
bytes of memory and high- 
speed performance, particu- 
larly for hard-disk systems. 

CP/M-Plus also offers such 
features as І/О redirection 
(in the manner of Unix), date 
and time stamping, file pass- 
words, a command-line edi- 
tor, and a Help command. 
Maximum total floppy-disk 
drive capacity is now up to 
512 megabytes and file size 
is now up to 32 megabytes 
maximum. Another big im- 
provement is the documen- 
tation. Previous CP/M docu- 
mentation was written for 
very advanced program- 
mers. The new documenta- 
tion is much more down-to- 
earth and more professional- 
ly produced. There are 26 
new BDOS (basic disk oper- 
ating system) functions and 
16 new BIOS (basic input/ 
Output system) functions. 
Most CP/M version 2.2 ap- 
plication programs should 
run under CP/M-Plus with no 
change; however, some 
problems can be expected 
with certain debugging and 
disk utilities. 

We now await the new 
version of MS-DOS from 
Microsoft to see its enhance- 
ments. In any case, CP/M- 
Plus will no doubt add new 
life to the 8-bit microcom- 
puter world, and 8-bit ma- 
chines will continue to com- 
pete strongly with the 
emerging 16-bit machines. 
Now if Digital Research 
would just add concurrency 
(multitasking) to СР/М-80, 
the company would have a 
very attractive product! 


М.. 32-BIt Desktop 
System: Hewlett-Packard 
(HP) is the first company to 
announce a 32-bit desktop 
computer system. Called the 
9800, it will employ HP's 
own 32-bit microprocessor 
chip set and will provide a 
claimed performance equiv- 
alent to ІВМ%5 370/150. 
Prices will start at $28,000. 
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Shipments are expected to 
Start in this quarter. The ma- 
chine is expected to be ori- 
ented to the scientific and 
engineering markets. 

HP appears to have scored 
a coup Over competitors in 
the 32-bit field. AT & T (Amer- 
ican Telephone and Tele- 
graph) is expected to intro- 
duce a 32-bit system later 
this year, and Intel is ex- 
pected to introduce a new 
32-bit microprocessor that is 
suitable for desktop com- 
puter use. 


P ortable Market Ac- 
celerates: Adam Osborne 
in effect created the port- 
able computer market with 
his Osborne 1 computer. In 
1981, his first year of busi- 
ness, he claimed to have 
done $10 million worth of 
business. Last year he 
claimed $100 million, and he 
is shooting for $1 billion by 
the mid-1980s. Several com- 
petitors have entered the 
market with machines that 
are either lower in price or 
have better features, or 
both. 

The portable-computer 
market presently appears to 
be the fastest-growing seg- 
ment of the personal com- 
puter market. Apple Com- 
puter Inc. is known to be 
working on a portable sys- 
tem, as are Tandy, IBM, 
DEC, and several Japanese 
companies. Systems from 
over a dozen manufacturers 
are expected to be out by 
year-end. One Japanese 
portable is already being 
marketed in Japan. The 
Japanese firms are expected 
to be very strong in the port- 
able-computer arena be- 
cause of their advantage in 
display technology. 

The next big innovation in 
portable computers is ex- 
pected to be the new 3-inch 
floppy-disks апа hard-disk 
drives for mass storage. Al- 
though some people ques- 
tion the reliability of a Win- 


chester hard-disk drive in a 
portable system, such units 
are expected shortly. 


H.. Are They AI 
Doing? According to a 
report generated by Portia 
Isaacson and Egil Juliussen 
of Future Computing Inc. (a 
market-research firm), the 
microcomputer system with 
the largest base of customers 
by the end of 1982 was the 
Commodore МІС-20, with 
about 750,000 systems sold. 
Second and third were the 
Apple 1 and Timex/Sinclair 
1000, both with about 
600,000 systems, followed 
closely by the Texas tn- 
struments ТІ-99/4А, with 
about 575,000 systems. The 
report says that, during 1982, 
the VIC-20, Timex/Sinclair 
1000, and TI-99/4A overtook 
the Apple Il by selling at a 
rate of at least three to one. 
This is accounted for by the 
fact that the VIC-20 and ТІ- 
99/4A are being sold by over 
8000 mass-merchandising 
stores such as K-Mart and 
Toys-R-Us, while the Apple 11 
is sold only through 1000 
computer stores. 


А: & T Offers to Sup- 
port Unix: Іп а surprise 
move, AT & T has announced 
that it will provide support 
for Unix to source-code 
licensees. Binary licensees 
(end users) must get support 
from Unix vendors. The sup- 
port will include telephone 
hotlines for troubleshooting, 
technical consultants, semi- 
nars, newsletters, electronic 
mail reports of problems, 
and periodic releases of up- 
dates. 

AT&T has also released 
Unix System V, an upgrade 
from the System Ill. It pro- 
vides enhanced screen edit- 
ing, text processing, file-sys- 
tem maintenance, and com- 
munications. Further, it has 
"tighter" code (meaning it is 
a more concise and stream- 
lined program) and is 


claimed to operate more ef- 
ficiently. 

Some commercial users of 
Unix are complaining that 
they have only just finished 
transporting System Ш to 
their machines (System Ill 
was announced only a year 
ago), and now they will have 
to spend more development 
time on System V. Com- 
plaints have also been heard 
regarding the Unix standard, 
based on System 111, which 
has nearly been completed 
and now will have to go 
back for reworking. 

Western Electric has 
opened what is considered 
the world's largest software 
development facility in 
Lisle, Illinois. The firm plans 
to have 1700 people there 
shortly, with 2400 expected 
eventually. Industry experts 
feel that this is a prelude to a 
future AT&T assault into 
the general-computer mar- 
ketplace via a thrust into the 
software business. AT & T is 
rumored to be readying a 
computer using the Bell- 
mac-32 32-bit microproces- 
sor for introduction next 
year. 

IBM has introduced Unix 
for its Series/1 minicom- 
puters, and the firm is ex- 
pected to also make it avail- 
able for the 4300 mainframe 
series. ІВМ 15 reportedly 
readying a 32-bit version of 
the Series/1 for introduction 
this year. 

In an interesting sidelight, 
Tandy Corporation has asked 
the Justice Department 
to forbid AT & T's using the 
Bell name when that firm 
goes into the computer and 
other businesses. They con- 
tend that the new logo and 
name, American Bell, is just 
not enough of a departure 
and that the use of the name 
"Bell" will give AT&T too 
much of an advantage. 


M Icro-Floppy Makers 
vie for a Standard: It’s 
chaos in micro-floppy land, 
with manufacturers trying to 


make 3-іпсһ, 3%-inch, 
3%2-inch, and. 4-inch floppy 
disks the standard, and so 
far no one is succeeding. Re- 
cently, Shugart Associates 
introduced its 32-inch drive. 
However, Micro Peripherals 
Inc., which had previously 
endorsed the 3'4-inch drive, 
has switched to the Hitachi 
3-inch drive. Then there's the 
3%-inch drive being pushed 
by Seagate Technology, 
Tabor Corp., and Dysan Inc. 
Also, IBM is believed to be 
working on a 4-inch drive. In 
the meantime, Tandon (one 
of the prime factors in the 
floppy marketplace), along 
with Verbatim, has decided 
to go with the Sony 3'%-inch 
drive. .. . A. L. 

Whatever size becomes 
standard for micro-floppies 
might also become a stan- 


dard size for micro-hard 
disks. One company, Sy- 
quest, has already intro- 


duced a 3.9-inch hard-disk 


drive with removable media. . 


ree Network 


Market Developing: 
Nestar and Corvus have 
pioneered the low-cost 


microcomputer LAN (local- 
area network) market. Re- 
cently they were joined by 
3Com, and a battle is shap- 
ing up for market share. Al- 
though the early versions of 
these systems were slow, 
newer upgrades are provid- 
ing much higher регіог- 
mance. Nestar and 3Com 
provide sophisticated net- 
working software for their 
systems while Corvus sup- 
ports a wide variety of dif- 
ferent personal computers on 
its system. 

Companies such as DEC 
and HP appear to be going 
with the more expensive 
Ethernet system. |n the 
meantime, close to two 
years of wrangling have 
gone on in the IEEE LAN 
standard committee; 
manufacturers fail to agree 
on an industry LAN stan- 
dard, and about two dozen 


different systems have been 
introduced. This may lead to 
chaos in the LAN market- 
place. ІВМ is expected to in- 
troduce soon yet another 
system, which because of 
IBM's position in the com- 
puter market may become 
the de facto standard. 


Б... In the Class- 
room: People tend to get 
hooked on the first com- 
puter they are trained on. 
Hence, Apple, Тапау, ІВМ, 
ТІ, and Atari all want to get 
their machines into schools 
so that students will influ- 
ence their parents to buy 
systems, and later the gradu- 
ates will purchase their own 
systems. 

So far Apple seems to be 
winning the battle of the 
classroom: thousands of 
Apple || systems are in- 
staled, and a federal bill 
may be passed to allow com- 
panies to write off twice the 
manufacturing cost of com- 
puters they donate to prima- 
ry and secondary schools. 
The bill has already passed 
the House of Representa- 
tives. 

IBM has moved into the 
fray with a 22% discount to 
accredited schools and col- 
leges on its basic Personal 
Computer system. Further, 
as | mentioned earlier, ІВМ 
has entered into a develop- 
ment project with Carnegie- 
Mellon University that is ex- 
pected to have far-reaching 
impact in the educational 
world. Carnegie-Mellon is 
also negotiating with Warner 
Communications (Atari's 
parent company) to make 
the Carnegie-Mellon/IBM 
systems available to homes 
via cable television. 

Commodore and Tandy 
offer special deals to 
schools and have also been 
successful in installing a 
large number of computers 
in schools. DEC has just 
signed a contract with 
Rochester Institute of Tech- 


nology to sell DEC personal 
computers to RIT students, 
faculty, and staff at about a 
40% discount (does it pay to 
enroll as a student to buy a 
systemt). 


M eua Disk Systems: 
The continuing decrease in 
memory cost has led to the 
introduction of disk-emu- 
lator systems that substan- 
tially speed up system per- 
formance. |n applications 
such as database systems 
and sorting that make a 
large number of disk access- 
es, the ultimate speed of the 
system is determined by the 
access time of the disk 
rather than the processor 
used. Thus a system that 
allows disk files, buffer files, 
and temporary intermediate 
files to be stored in solid- 
state memory speeds up pro- 
gram execution sometimes 
by as much as 100 times. The 
only disadvantage is that if 
power is shut down before 
the data is transferred from 
the virtual disk in memory to 
the actual disk, data will be 
lost. 

There are at least five 
manufacturers of such sys- 
tems, including Semidisk 
Systems, Beaverton, Oregon; 
Magnolia Microsystems, 
Seattle, Washington; GG En- 
gineering, San Leandro, Cali- 
fornia; Axlon, Sunnyvale, 
California; and Macrotech 
International, Canoga Park, 
California. . 


p p^ Three Operating 
Systems: The UCSD p-Sys- 
tem, from Softech Microsys- 
tems, now appears to rank 
third in the popularity con- 
test for single-user micro- 
computer operating systems. 
CP/M still ranks first, and is 
still far out in front. Second 
is MS-DOS from Microsoft. 
Although, it's doubtful that 
the p-System will move up a 
notch in the race, it is inter- 
esting to note that the sys- 
tem is already available on 


DEC, HP, Osborne, TI, Phil- 
lips, Zenith, Commodore, 
Sage, Nixdorf, and Victor 
computers. 


R obots with a Sense 
of Touch: MIT (Massachu- 
setts Institute of Technolo- 
gy) reports that a research 
program has developed a 
much-improved tactile sens- 
ing system for robots that 
provides a very human-like 
sense of touch. The new sen- 
sor system is intended to be 
used as part of a tendon- 
actuated mechanical finger 
that operates much like a 
human finger. The device is 
made up of 256 tactile sen- 
sors that fit on the tip of a 
finger. 

The Artificial Intelligence 
Laboratory at MIT is devel- 
oping tactile recognition 
programs that allow the sen- 
sor to determine the general 
shape of an object it is 
touching, if it has any bumps 
or depressions, and if the ob- 
ject can be rolled. Research 
is also expected in the area 
of texture recognition and 
construction of a touch pic- 
ture of an object as the sen- 
sor is moved across the ob- 
ject. 


R eraners Complain 
About Low Profits: It is 
estimated that there are now 
over 2500 computer stores in 
the U.S. doing about $2.5 
billion in sales. However, the. 
proliferation of stores and 
the poor economy are lead- 
ing to competition and dis- 
counting that are combining 
to hurt independent com- 
puter retailers. Many 
microcomputer stores were 
started in garages and 
basements a few years ago 
by hobbyists who hoped to 
profit from their passions. 
Now a number of these 
stores are finding them- 
selves undercapitalized, 
trapped in the complexities 
of retailing, and squeezed 
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between low manufacturer 
discounts and high  mail- 
order dealer discounts. More 
computers are now sold 
through mass merchandisers 
than through computer 
stores. As a result, several 
hundred of these pioneering 
computer stores closed last 
year, and more are expected 
to close this year. 


E Vegas Show: Several 
new computers were intro- 
duced at the winter Consum- 
er Electronics Show (CES) in 
Las Vegas. Commodore made 
a splash with a portable ver- 
sion of the 64, offering a built- 
іп color display and two 
drives for $1595. Another en- 
try was the firm's hand-held 
computer with 4K bytes, ex- 
pandable to 16K bytes. This 
same machine is being manu- 
factued by Toshiba... ТІ 
introduced the 99/2, designed 


to go head-to-head with the 
Timex/Sinclair 1000, with a 
$99.95 price tag. Also on dis- 
play was the Compact Com- 
puter 40, a battery-operated 
system with 6K bytes of RAM 
and an optional four-color 
printer/plotter. 

Spectra Video drew much 
attention with its SV 318 com- 
puter, а 32K-byte ROM, 32К- 
byte RAM system (expand- 
able to 96K bytes of ROM and 
144K bytes of RAM), with a 
base price of $299. A wide 
range of peripherals are avail- 
able, and the system is com- 
patible with CP/M 3.0. Per- 
haps its most distinguishing 
physical characteristic is the 
joystick on the keyboard 
panel. Entex is offering the 
2000 Piggyback Computer, a 
keyboard for the Atari 2600 
including 8K bytes of BASIC 
and 3K bytes of RAM, for $95. 
The Timex/Sinclair 2000 (the 
American version of England's 


Can a Software Package 
Change the World? 


Spread Sheets First... 
QUESTEXT" Next! 
® А Revolutionory New Microcomputer Concept 

for Systems Developers and End Users Alike 
9 Boy One General Purpose Package and save 
Боут dozens of бри ed Programa 


* LILTRAT HIENDILY © HF; Menu Driven 


b © LEARNABLE in one saci 9 No Programming 
е ALLOWS INSTANTANEOUS INNOVATION © Мая a DAMS 


QUESTEXT lll is a mature general purpose system for 

argamzing and communicating textual information. k 

organiz estext іліп tree Же menu struciures. b is the 

is Е WorDsheet, а generakred information 
ndier 


Unlimited uses: Dealer Demo; On hne help and docu- 
mentation; Computer-aided instruction; On job training; 
Top-down software documentation; Writer's outlines; 
Elecironic filebox, Speech teleprompting, Classroom 


Blackboarding; Address/phonebook; Public access gues- 


hon answering; Calendar/datebook; Scheduling/plan- 
ning; Archiving Library and File cabinet indexing; 
Observation logging; Personnel ads (locator service, job 
description, line of command}; Customer New Product 
support and training; Technical information manage: 
ment, Diagnosis support, Quality control; Price, Product 
data; Electronic Publishing: Bulletin boarding; Tutoriels 


and quizzes lor tentbooks; Personal computing (mes- 
sage.reminder and note comment management, disk fie 
inventory-annotation, system protocols, procedures, 
elc.); Home Campuling (Insurance inventory, Records 
management, etc], Survey and experiment control; 
Much more. Unprecedented potential for contract can. 
sultantsand systems developers, 


FEATURES: Easy updating, Cursor editing, Error trap 
ping; English prompting; No syntax: Fast machine 
executable code; Simple commands (Help, Show. Add, 
Delete, Insert, Move, Edi, Print, Next, Up, Top); Garbage 
recycling; Easy dile control (Create. Delete, Backup, Мод. 
ify); REQUIRES IBM PC or 2. x 56K CP M, ASCII CRT. 
WHO CAN USE QUESTEXT? ANYUNE CAN! (Sys- 
tems Developers, Business People. Educators. Consul- 
tanis, Scientists, Programmers and Nonprogrammers 
alike), 


SEE BELOW FOR ADVANTAGES OF EARLY ORDER. MONEY BACK OFFER ON MINI VERSION, 
PHONE ORDERS 617.369.5719 e OEM AND DEALER INQUIRIES WELCOME. д. ui i 


DL DL pop Iu 


Mai по: Re, 1538 Main Street, Concord, МА 01742 
PLEASE SEND ME QUESTEXT Il 


| o мын Vemo ie Елез manu. m төлі: up ta 40 screens, 500 records), IRelundabie for 14 days if Mini Versinn is 
a ye ae у. путы, up 106,000 screens; 32,700records. }\Whotesale 10 May 30, 1983 tAherMay 30, 1983. Reim) 517995 
О Manual Only 
[1 Selt-teachmg dak w 5 apphcanons 
"Белите Pri ey Avnlabiay whet to change ои noix e «1983 Rr 
0850 O от СИВМРС — (Othersirom dealers) 


П Paywwréencised О VISA [MASTERCARD — CardNa 
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Add $300 PostegeandHandiing 


INFORMATION REDUCTION RESEARCH 
$ 49.95 


S 29.95 


5 2595 
TOTALCOST 5— 


ExpiraPonDatr. 


Circle 504 on inquiry card. 


Spectrum computer) was an- 
nounced at the show, and a 
$15 rebate was offered on the 
Timex/Sinclair 1000. . . . P. C. 


M ore imports from 


Japan: The Commerce De- 
partment reports that IC (in- 
tegrated circuit) imports 
from Japan for the first 9 
months of last year doubled 
in dollar volume, while U.S. 
IC exports to Japan rose 
27%, causing a trade deficit 
of $227 million. The Japa- 
nese now have 7% of the 
total U.S. IC market. Con- 
sumption of ICs in Japan last 
year rose 1596, while in the 
U.S. IC makers were laying 
off employees and operating 
at 70% of capacity—all at a 
time when tariffs between 
the U.S. and Japan were 
equalized. 


О. Division Sold: 
Ohio Scientific Inc., one of 
the earliest personal-com- 
puter makers (begun in 1975 
and later bought out by M/A- 
COM Inc.), has reportedly 
been sold to Kendata Inc. of 
Stamford, Connecticut. OSI 
has been in financial dif- 
ficulties for several years and 
reportedly had a substantial 
loss in 1982. Kendata, found- 
ed only last year, sells and 
leases small-business com- 
puters (e.g., Victor, Altos, 
and North Star) and has 22 
employees (versus 200 at 
OSI). OS! reportedly has sold 
38,000 systems and has 400 


‘dealers. 


pe News Bits: 
CBS is reported preparing to 
open its first computer store 
in Berkeley, California, with 
the hope of eventually es- 
tablishing a chain of 
stores... . Non-Linear Sys- 
tems, Solana Beach, Califor- 
nia, reports that it is now 
shipping 10,000 Kaypro Il 
portable computers each 
month. ... Quantum Sci- 


ence Corporation, a New 
York research firm, esti- 
mates that the Japanese cur- 
rently have a 1.796 share of 
the U.S. small-business com- 
puter market (estimated at 
$7.9 million), and the firm 
expects this to increase to 
about 3.5% by 1986... . Sy- 
quest Technology has lined 
up a second source for its 
3.9-inch Winchester drive, 
which puts the company in a 
prime position as a hard-disk 
supplier for portable com- 
puters. . . . Centronics Data 
Computer Corporation has 
quietly dropped its plans to 
produce the Quietwriter 
printer which was an- 
nounced with great fanfare 
two years аро. . . . Drivetec, 
Palo Alto, California, has 
introduced a 5%-inch 
floppy-disk drive storing 3.3 
megabytes. It is half-height 
and has a track density of 
192 tracks per inch. . . . Intel 
has introduced the 7114 
4-megabit bubble-memory 
device that it expects to start 
sampling by early summer. 

. The French government 
now levies a fine on sup- 
pliers who use Anglicized 
jargon in program and com- 
puter documentation. 

. ADAPSO (Association of 
Data Processing Service 
Organizations) has finally 
recognized the microcom- 


puter and established a 
Microcomputer Software 
Association. . . . Atari has an- 


nounced the Atari 1200XL 
Home Computer System for 
introduction this summer. 
Look for it to be a direct 
competitor for the Commo- 
dore 64 and the new Apple 
lle. 


MAIL: | receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 
clo BYTE Publications 
POB 372 
Hancock, МН 034498 


MASS STORAGE 


Streaming Tape 
Cartridge for V/inchester Backup 


The Slider from Data 
Electronics is a Ya-inch 
digital cartridge tape drive 
designed to match the 
backup requirements of 
current 5%-їпсһ Win- 
chester disk systems. Тһе 
Slider features streaming 
operation with 10 mega- 
bytes of storage, a read/ 
write head with write 
drivers and read preampli- 
fiers, and interface logic 
with motion control and 
Status reporting. it uses an 
ANSI-standard 450-foot 
magnetic-tape cartridge 
and incorporates GCR 
(group code recording). 


The Slider has a recording 
density of up to 10,000 
flux changes per inch. 
The Slider is available in 
a variety of packages: open 
frame, slide mounted, and 
desktop in multiple mount- 
ing configurations. In 
OEM (original equipment 
manufacturer) quantities, 
the Slider costs less than 
$500. For purchasing and 
ordering information, con- 
tact Data Electronics Inc., 
10150 Sorrento Valley Rd., 
San Diego, СА 92121, 
(619) 452-7840. 
Circle 550 on inquiry card. 


Hard-Disk System for Apples and IBM PC 


The Hobbyist is a 
5%-inch hard-disk drive 
designed to work with the 
Apple Il and Ill and the IBM 
Personal Computer. Pro- 
duced by Santa Clara Sys- 
tems, this drive includes 5 
megabytes of storage 
Capacity, a controller, host 
adapter, operating  soft- 
ware, cable, and cabinet. 
The Hobbyist costs $1995. 
Contact Santa Clara Sys- 


tems Inc., 560 Division St., 


Campbell, CA 95008, 
(408) 374-6972. 
Circle 551 on inquiry card. 


Intelligent Controllers 
Interface to Popular Buses 


A family of intelligent 
controllers that hook IBM- 
compatible 9-track format- 
ted tape drives to a variety 
of popular computer buses 
has been introduced by 
Alloy Engineering Com- 
pany. The ITS family of 
8085-based controllers 
links such drives as the 
Cipher Microstreamer to 
5-100, 55-50, and Radio 
Shack TRS-80 buses. These 
controllers feature  soft- 
ware-selectable ASCII-to- 
EBCDIC (extended binary- 
coded decimal inter- 


change code) conversion 
in firmware. Software is 
supported under the fol- 
lowing operating Systems: 
CP/M, MP/M, DPC/OS, 
OS-9, and TRSDOS. 

In OEM {original equip- 
ment manufacturer} quan- 
tities, the ITS family costs 
$650 per unit. For more in- 
formation, contact Alloy 
Engineering. Co. Inc., 
Computer Products Divi- 
sion, 12 Mercer Rd., 
Natick, MA 01760, (617) 
655-3900. 

Circle 552 on inquiry card. 


Microflopples for HP Computers 


Hewlett-Packard is 
marketing a family of 
32-inch mass-storage sys- 
tems for its personal, busi- 
ness, and technical com- 
puters. Each microfloppy 
system uses а 3¥2-inch 
Sony drive and HP elec- 
tronics. Presently, the firm 
has three packages avail- 
able: a single-drive 270K- 
руге system, a 540K-byte 
dual-drive model, and a 
4.6-megabyte Winchester 
disk coupled with a single 
3¥2-inch microfloppy. The 


3¥2-inch disk drive trans- 
fers 17,800 bytes of infor- 
mation per second. The 
disK, which can record 
135 tracks of data per 
inch, is wrapped in a hard 
polymer housing. The 
drive has a sliding cover 
for the read/write open- 
ing, which protects 
against contamination 
from dust and dirt. 

The 3V;-inch drive sys- 
tems are compatible with 
HP Series 80, 100, and 200 
personal computers and 
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the HP 1000 desktop com- 
puter family. Prices range 
from 5120010 $4975. The 
3V2-inch media cost $59 
per box of 10. Full details 
are available from your 
local Hewlett-Packard 
sales office. 

Circle 553 on inquiry card. 


Elite Drives 
for Apples 


The Elite line of 5 -inch 
floppy-disk drives from 
Rana Systems are Apple- 
compatible. Standard fea- 
tures include storage capa- 
cities of up to 625K bytes, 
the ability to work with 
Apple's and Rana Systems’ 
controller cards, and DOS 
3.3, Pascal 1.1, and CP/M 
compatibility. The Elite 
controller card lets you 
hook any combination of 
four Apple or Rana Systems 
drives to the Apple Il, and it 
automaticaly boots 13- 
and l6-sector disks. 

The Elite One, a single- 
sided, 40-track drive pro- 
viding 163K bytes of stor- 
age, costs $379. A double- 
sided, 4O-track drive with 
326K bytes of storage, the 
Elite Two is $649. The Elite 
Three is a double-sided, 
B8O-track drive priced at 
5849. Each Elite drive 
comes with a user manual 
and an enhancer disk. Op- 
tionally, they can be pur- 
chased with the controller 
card for $519, $749, and 
$949, respectively. The 
controller card alone is 
$145. For further details, 
contact Rana Systems, 
20620 South Leapwood 
Ave., Carson, CA 90746, 
(800] 421-2207; in Califor- 
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nia, call |800) 262-1221 or 
(213) 538-2353. 
Circle 554 on inquiry card. 
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COMDEX REPORT 


Big Screen for IBM 
Personal Computer 


Quadscreen, a 17-inch 
monitor for the IBM Per- 
sonal Computer from 
Quadram Corporation, 
was on display at the Fall 
Comdex in Las Vegas. 
Capable of displaying 
10,240 characters simul 
taneously, this P4 phos- 
phor high-resolution 
monochrome screen can 
use a 5 by 7 character 
matrix to achieve a 160- 
character by 64-line dis- 
play. A split-screen feature 
gives you side-by-side 80- 
character by 64-line 
screens, and a bit-mapped 
graphics mode permits an 
addressable resolution of 
960 horizontal by 512 ver- 
tical. Screen attributes in- 
clude reverse video and 
forward and backward 
scroll. Built-in, user-defin- 
able character sets and 
driver firmware in read- 
only memory are stan- 
dard. Quadscreen has full 
IBM PC-DOS/BIOS com- 
patibilit y. 

Ап optional P39 green- 
phosphor screen is avail- 
able for Quadscreen. 
Priced at $1950, Quad- 
screen. comes with a 
cable, software, and a 
controller that uses only 
one slot on the Personal 
Computer. For informa- 
tion, contact Quadram 
Corp., 4357 Park Dr., Nor- 
cross, GA 30093, (404) 
923-6666. 

Circle 555 on inquiry card. 


Printer Features 
Variable-Speed Operation 


The 8600 dot-matrix im- 
pact printer with variable- 
speed operation and an 
18-wire print head was in- 
troduced at Comdex by 
C. itoh Electronics Inc. 
This printer features task- 
dominant print speeds of 
180 cps (characters per 
second) for data and list 
processing, 90 ср< for 
high-resolution graphics, 
and 60 cps for near letter- 
quality output. Using a 9 
by 9 matrix, the 8600 of- 
fers ап 80-character-per- 
line format, built-in 
graphics mode, a 2K-byte 
buffer (expandable іп 
2K-byte increments) that 
reduces the central proces- 
sor overhead, and parallel 
and serial interfacing with 
Х/ОМ and X/OFF proto- 
Col. Paper feed is either bi- 
directional roll or optional 
tractor feed. The platen 
distance is adjustable for a 
variety of form thick- 
nesses. Automatic vertical 
and horizontal tabbing 
and variable forms-length 
selection with electronic 
vertical formatting are 
Standard. Print features in- 
clude proportional spac- 


ing, eight character sizes, ° 


the ability to mix fonts dur- 


ing single line passes, and 
eight user-selectable 
alphabets, ranging from 
English to Japanese. 

The 8600 dot-matrix 
printer costs approximate- 
[у $1400. Quantity dis- 
counts are offered. Pur- 
chasing and technical de- 
tails are available from 
С. Кор Electronics Inc., 
5301 Beethoven St., Los 
Angeles, CA 90066, (21 3) 
306-6700. 

Circle 556 on inquiry card. 


Irma Links IBM PC to 
3270 Controllers 


Technical Analysis Cor- 
poration's Irma, the first in- 
terface for direct native- 
mode coaxial cable attach- 
ment of ІВМ Personal 
Computers to IBM 3270 
controllers, was an- 
nounced at Comdex. Irma 
is a printed-circuit board 
that fits into any available 
slot in the PC. It is attached 
by coaxial cable to most 
IBM 3270 controllers and 
emulates an IBM 3278 dis- 
play. It operates in native 
3278 mode and requires 
no additional telephone 
lines, modems, or com- 


munications front-end 
support for local or remote 
environments. Standard 
features include an inter- 
nal 1920-character screen 
buffer, emulation: of 3270 
monochrome апа color 
character displays of up to 
80 characters ру 24 lines, a 
set of subroutines for selec- 
tive transfer of data from 
emulated 3278 screens, 
and onboard diagnostics. 
In addition, Irma provides 
complete ІВМ 3278-2 ter- 
minal function compatibil- 
ity and the ability to save 
full screens of mainframe 
data on floppy disk or on 
hard copy. 

Irma works with any 
IBM 3274, 3276, or in- 
tegral terminal controller 
that uses Type A terminal 
adapters. It lists for $1195; 
quantity discounts are 
available. For full details, 
contact Technical Analysis 
Corp., 120 West Wieuca 
Rd. NE, Atlanta, GA 
30042, (BOO) 241-4762; in 
Georgia, (404) 252-1045. 
Circle 557 on inquiry card. 


Local Network 
Unveiled at Comdex 


At Comdex, Vector 
Graphic introduced LINC 
(local interactive network 
communications}, a local- 
area network scheme that 
uses telephone wire to 
connect up to 15 single- 
user Vector 4 microcom- 
puters. LINC is described 
as a high-speed token- 
passing network that uses 
a distributed control tech- 
nique which eliminates 
the need for a dedicated 
master station or a file 
server. All members of a 


LINC. network can share 
large disk files, high-speed 
printers, communications 
facilities, and an electronic 
mail service. Each work- 
station will support an in- 
dividual printer and can 
function as a stand-alone 
word or data processor 
while connected to the 
network. LINC uses SDLC 
(synchronous data-link 
control] protocol technol- 
ogy. The data rate is 
750,000 bits per second 
using RS-422A transmis- 
sion standards. Network 
software resembles that of 
a multiuser operating Sys- 
tem, and the workstations 
can run CP/M- and MP/M- 
type applications рго- 
grams. 

Complementing the 
LINC network is the Vec- 
tor 4 Intelligent W/orksta- 
tion. This workstation, a 
full-function microcom- 
puter without local disk 
storage, is ready to plug 
onto the network. Priced 
at $3750, it comes with a 
built-in controller board 
containing an amplifier 


that maintains signal 
strength over long 
distances. 


The Vector 4 comes in 
two other configurations: 
the Vector 4/20 has two 
630K-byte 5%-inch 
floppy-disk drives; the Vec- 
tor 4/3O carries a single 
floppy disk and a 5%-inch 
5-megabyte Winchester 
disk drive. ALINC upgrade 
kit is available for either the 
4/20 or 4/30 for $750, in- 
cluding network software. 
For complete details, con- 
tact Vector Graphic Inc., 
500 North Ventu Park Rd., 
Thousand Oaks, CA 
91320, (805) 499-5831. 
Circle 558 on inquiry card. 


-- 


Portable Peripheral for Communications 


Axlon demonstrated its 
Datalink Series 1000 porta- 
ble personal communica- 
tions terminal at Comdex. 
Datalink measures 1% by 
3%, by 6% inches апа 
weighs less than a pound. 
Designed for a variety of 
markets, this terminal can 
be used to transmit or re- 
trieve information from a 
personal telephone direc- 
tory or a database such as 
the New York Stock Ex- 
change. Dataline has a 
l6-character tilted green- 
fluorescent display, Кеу- 
board-selectable 110- or 
300-bit-per-second  char- 


Personal Computer 


The PLAN 4000 system 
from Nestar Systems will 
simultaneously support 
the ІВМ PC and Apple 1 
and Ill computers in а 
vendor-independent net- 
work. This system was de- 
signed for users requiring 
dedicated and accessible 
computing power with full 
communications capabili- 
ties for sharing and access- 
па information. PLAN 
4000 is built around Data- 
point Corporation’s ARC- 
net апа Хегох5 Ethernet 


acter speeds, a built-in RS- 
232C-compatible output 
port, and an alphanumeric 
typewriter keyboard. Re- 
chargeable batteries and a 
built-in direct-connect tele- 
phone modem are stan- 
dard. 

Datalink options include 
acoustic cups, a 40-char- 
астег-рег-іпе printer, and 
a television display inter- 
face with 2K bytes of 
memor y. It costs $399 and 
is available from Ахіоп 
Inc., 70 Daggett Dr., San 
Jose, СА 95134, [408] 
945-0500. 

Circle 559 on inquiry card. 


Network System 


technologies, and it sup- 
ports up to 548 megabytes 
of disk stroage for each file 
server online. The file 
server manages access to 
storage for all users con- 
nected to the network, 
and multiple file servers 
can be added. Functions 
possible with PLAN 4000 
include automatic printing 
with a variety of printers, 
local and worldwide elec- 
tronic mail communica- 
tions, direct user access to 
IBM mainframes, Telex 
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communications from in- 
dividual workstations, and 
bridges to other networks. 

Workstations attach to 
PLAN 4000 by means of a 
plug-in network interface 
card, which is $595, A 
40-station network costs 
approximately $1800 per 
workstation, which in- 
cludes support for up to 
137 megabytes of disk 
storage and 45 megabytes 
of digital cartridge tape 


backup, a print server, an 
IBM 3270 server, and elec- 
tronic mail capabilities. A 
number of network con- 
figurations can be ar 
ranged. For complete 
specifications and pur- 
chasing information, con- 
tact Nestar Systems Inc., 
2585 East Bayshore Rd. 
Palo Alto, CA 94303, 
(415) 493-2223. 


"Circle 560 оп inquiry card. 


- — -— HE — 


Half-Height W/inchester 
Uses Thin-Film Disks 


Seagate Technology 
unveiled a half-height 
54-inch micro Winches- 
ter disk drive at the Fall 
Comdex. The ST206 drive 
uses ferrite read/write 
heads for higher frequen- 
cy response and a flux 
density of 9074 fcpi {flux 
changes per inch). Its thin- 
film plated media are cap- 
able of storing 6.38 mega- 
bytes of unformatted data 
or 5 megabytes of for- 
matted data. Fully com- 
patible with the industry- 
standard ST506 interface, 
the ST206 was designed 
to be a companion to half- 
height floppy-disk drives in 
single-slot intelligent ter- 
minals and portable com- 


500 March 1983 © BYTE Publications Inc 


puters. Technical specifica- 
tions include a 5-megabit- 
per-second transfer rate, 
average access time of 85 
milliseconds (including set- 
tling) using а split-band 
positioner and a stepper- 
motor-driven actuator, a 
stored-data density of 
10,416 bytes per track fun- 
formatted), and 9.33-milli- 
second average latency. 
Dimensions for the ST206 
are 1.625 by 575 by 8 
inches. 

In 500-unit lots, the 
ST206 costs 5745. Seagate 
Technology is located at 
360 El Pueblo Rd., Scotts 
Valley, CA 95066, (408] 
438-6550. 

Circle 561 on inquiry card. 


Serial Dot-Matrix Printers 


Okidata introduced two 
serial dot-matrix printers at 
Comdex. The Microline 
Models 92 and 93 provide 
correspondence-quality 
printing and  data-pro- 
cessing capabilities. Both 
models give you bidirec- 
tional data processing 
with short-line seeking 
logic at 160 cps {char- 
acters per second) and 
high-resolution  corres- 
pondence-quality printing 
at 40 cps. These printers 
have enhanced and em- 
phasized printing, dot-ad- 
dressable graphics, down- 
line-loadable character 
sets that allow you to 
create custom characters 
and symbols, and a 9-pin 
stored-energy printhead. 
User forms controls for ver- 
tical tab, top of form, and 
up to 10 forms lengths аге 
provided through switch 
and program control. The 
mean time between fail- 
ures is 4000 hours, and 
the mean time to repair is 
15 minutes. These printers 
come with a Centronics- 
compatible parallel inter- 
face. A high-performance 
RS-232C serial interface is 
available optionally. 


The Model 92's maxi- 
mum column width is 136 
characters at 17 cpi [char- 
acters per inch). It has a 
standard roller platen to 
accommodate friction and 
pin paper feeds. A tractor 
feed is optional. The 
Model 93 has a roller 
platen and tractor feed for 
forms up to 16 inches 
wide. Contact Okidata 
Corp. 111 Gaither Dr. 
Mount Laurel, М.) 08054, 
(800] 654-3282; in New 
Jersey, (609) 235-2600. 
Circle 562 on inquiry card. 


Bis ynchronous 
Communications 
interface 


North Star Computers is 
marketing a software 
package that provides a 
2780/3780 bisynchronous 
communications link be- 
tween Advantage and 
Horizon microcomputers 
and large mainframes. 
With the Northlink 
2780/3780 Bisync, North 


Star systems can transmit 
batched files between 
their equipment and com- 
puters from such manufac- 


turers as ІВМ, Hewlett- 
Packard, and Data 
General. Northlink can 


provide the same service 
when it is used as a gate- 
way on North Star's local- 
area network, Northnet. 
The Northlink 2780/ 
3780 Bisync costs $499. 
Contact North Star Com- 
puters іпс., 14440 Cata- 
lina St., San Leandro, CA 
94577. 
Circle 563 on inquiry card. 


SOFTWARE 


Hayden 
Software Products 


The Hayden Software 
Company markets busi 
ness, entertainment, profes- 
sional, and utility software 
packages. Designed for 
small businesses with 
CP/M-based systems, the 
Basic Accounting System 
provides general ledger, ac- 
counts payable and receiv- 
able, payroll, and inventory 
program modules. For the 
home, Hayden offers ar- 
cade-type games such as 
Bulldog Pinball, an Atari 
version of the popular pin- 
ball game. The PIE Writer 
word processor for the IBM 
Personal Computer and 
Apple 115 equipped with an 
80-column board is avail- 
able. Hayden also distri- 
butes a shape-drawing pro- 
gram and a communica- 
tions system for use with 
the Apple ІІ and Hayes 


Micromodem Il. For infor- 
mation, contact Hayden 
Software Co., 600 Suffolk 
St, Lowell, МА 01853, 
(617) 937-0200. 

Circle 564 on inquiry card. 


Sophisticated 
W/ord Processor 


The Gutenberg Word 
and Print Processing Pro- 
gram for the Apple il is a 
user-friendly word pro- 
cessor suitable for text 
creation and secretarial 
tasks. It offers a split-screen 
text editor, user-definable 
screen and printer char- 
acters for multilanguage 
documents, and auto- 
matic centering of up to 
32 user-definable foreign 
accent marks. Gutenberg 
has an unlimited variety of 
such formats as multiple 
columns, shaped text, 
complex tabulations, and 
multiple levels of indenta- 
tion. Standard features in- 
clude global search and re- 
place with eight different 
masks and counter, pro- 
grammable keyboard abili- 
ties for data capturing, and 
high- or low-resolution 
editing modes. Gutenberg 
supports graphics, ріс- 
tures, and text in propor- 
tionally spaced characters 
in all justification modes. It 
works with most popular 
dot-matrix and daisy- 
wheel printers, including 
Apple DPM, Centronics 
737 апа 739, Epson 
MX-80/100 with Graftrax- 
Plus, NEC 8023A-C, 
C. Itoh F-10, and Qume 
Sprint 5/45 and 9/45. It 
supports a variety of 


parallel and serial printer- 
interface cards. 

Gutenberg runs on 48K- 
byte Apple її computers 
equipped with one disk 
drive. A shift-key modifica- 
tion is required. The sug- 
gested retail price is $325, 
which includes a backup 
disk, documentation, a 
ruler, and a shift-key modi- 
fication cable. A demon- 
stration disk copy is avail- 
able at participating Apple 
dealers. Contact Micro- 
mation Ltd., Suite 406, 1 
Yorkdale Rd., Toronto, 
Ontario МБА ЗАТ, 
Canada, (416) 781-6675. 
Circle 565 on inquiry card. 


Software for Fun 
and Profit 


Digital Marketing Cor- 
poration’s software line 
ranges from games to so- 
phisticated financial plan- 
ning and analysis рго- 
grams. The company has 
software for word process- 
ing, real estate analysis, ac- 
counting, customer апа 
product profiles, communi- 
cations, bibliography colla- 
tions, medical billing and 
accounts receivable, proof- 
reading, project and time 
management, and data 
compression. Digital Mar- 
keting programs are avail- 
able in most microcom- 
puter formats and run on 
the ІВМ Personal Com- 
puter and CP/M-, CP/M-86-, 
and MS-DOS-based sys- 
tems. For full details, con- 
tact Digital Marketing 
Corp., 2670 Cherry Lane, 
W alnut Creek, CA 94596, 
(415) 938-2880. 

Circle 566 on inquiry card. 


SYSTEMS 


Business Computers 
with 8/1 6-Bit 
Architecture 


Digilog Business Sys- 
tems recently started ship- 
ping two dual 8/l6-bit 
desktop business com- 
puters. The Systems 1016 
and 1516 are built on the 
Z80A processor and Intel's 
80186 processor. Standard 
features include 64K bytes 
of КАМ [random-access 
read/write memory] for 
the Z80A, 128K bytes of 
RAM for the 80186, the 
CP/M operating system, a 
12-inch monitor, 73-key 
keyboard, and floppy-disk 
or Winchester-disk stor- 
age. Both models can 
operate as stand-alone 8- 
or l6-bit computers and 
serve as workstations in 
an 8-bit Digilog multiuser 
network. The System 
1016 is offered with 720K 
bytes of floppy-disk stor- 
age or with 1.6 megabytes 
of Winchester storage. Its 
companion model can be 
configured for 5 or 10 
megabytes of Winchester 
storage. 

Options include both 
the CP/M-86 operating 
system and 128K bytes of 
additional RAM for the 
80186 processor. Prices 
range from 53995 to 
$6995, depending upon 
model and storage capa- 
cities. The additional RAM 
costs $450. Further infor- 
mation is available from 
Digilog Business Systems 
шс., Welsh Road and Park 
Drive, РОВ 355, Mont- 
gomeryville, PA 18936, 
(215) 628-4810. 

Circle 567 on inquiry card. 
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— — 
What's New? 


Entry-Level Computer 
Has Sound and Graphics 


The NEC Home Elec- 
tronics PC-6000 is an 
entry-level computer sys- 
tem for home and sthool. 
The PC-6000 features 
sound, color, and the abil- 
ity to work with black- 
and-white or color televi- 
sions or a NEC composite- 
video monitor. This system 
contains I6K bytes of 
RAM (random-access 
read/write memory], 16K 
bytes of ROM (read-only 
memory), Microsoft BASIC 
with enhanced graphics 
and sound capabilities for 
use with joysticks, and the 
ability to produce nine col- 
ors that enhance text and 
graphics. The PC-6000's 
music function has an 
eight-octave range and 
uses three independent 
sound generators. Its 
/l-key typewriter-style 
keyboard provides 10 dif- 
ferent functions by means 
of 5 function keys. More 
than 30 software pack- 
ages are available for the 
PC-6000, including games 
and personal finance pro- 
grams. 

Options for the PC-6000 
include a 5%-inch floppy- 
disk drive, a cassette data 
recorder, а 40-сһагастег 
thermal printer, а pressure- 
Sensitive touch-panel for 
creating images, RAM and 
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ROM cartridge for an addi- 
tional 16K bytes of mem- 
ory, an RS-232C interface, 
and 12-inch monochro- 
matic or color display 
monitors. The PC-6000 
costs less than $450 and is 
available from NEC Home 
Electronics Inc. 1401 
Estes Ave., Elk Grove, IL 
60007, |312] 228-5900. 

Circle 568 on inquiry card. 


System Supports 
Five Users 


The 16-bit Altos 586 
microcomputer supports 
five users and offers in- 
tegral Ethernet and Altos- 
Net network interfaces. 
The 586 is supplied with a 
10-МН2 8086 processor, 
256K ог 512К bytes of 
RAM (random-access 
read/write memory], key- 
board, bit-mapped moni- 


tor, Multibus-type architec- 
ture, proprietary memory- 
management, power 
failure detection, and a 
battery-backed clock and 
calendar. The 586's six RS- 
232C ports are upgradable 
to ten through an integral 
communications board of- 
fering an auto-dial/auto- 
answer modem. This 
board provides communi- 
cation with large main- 
frames and such protocols 
as ІВМ 2780/3780 [syn- 
chronous] and X.25. Soft- 
ware includes the Xenix/ 
Unix operating system and 
the Altos ABS/86 business 
package. The 586 will sup- 
port MS-DOS, РІСК, 
CP/M-86, MP/M-86, and 
Oasis-16 operating sys- 
tems. Languages such as 
BASIC, COBOL, FOR- 
TRAN, Pascal, and C can 
be used. 

As many as 32 Altos 
586s can be networked 
using high-speed twisted 
pair cable, which allows 
more than 200 users to 
share files, send electronic 
mail, and pool printers and 
peripherals. Networking is 
accomplished with RS- 
422A cabling connected 
to the integral interface 
and Altos-Net software. 

Two versions of the 586 
family are available. The 
586-2 offers dual 5%-inch 
I-megabyte floppy-disk 
drives and costs $4990. 
The 586-10 features 
10-megabyte 5 4 -іпсһ 
hard-disk storage with 
floppy-disk backup. It costs 
$7990. Both are upgrad- 
able to 20 megabytes. 
Contact Altos Computer 
Systems, 2360 Bering Dr., 
San Jose, CA 95131, (408) 
946-6700. 

Circle 569 on inquiry card. 
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PUBLICATIONS 
Ш-Н... Жі 


Computer Curriculum 
for Teachers, 
Administrators 


Slated for release іп 
May, My Students Use 
Computers A Compre- 
hensive Guide for the K-8 
Curriculum provides a 
scope and a set of objec- 
tives for integrating com- 
puter-related skills апа 
knowledge into the kin- 
dergarten through 8th 
grade curriculum. It’s 
based on a three-year proj- 
ect funded by a grant from 
the National Science 
Foundation and devel- 
oped by Beverly Hunter of 
the Human Resources Re- 
search Organization and 
an advisory panel of com- 
puter educators. Seventy 
teachers and specialists 
contributed to this guide, 
which contains 90 de- 
tailed lesson plans and ac- 
tivities for each grade 
level, guidance for staff de- 
velopment, and a compre- 
hensive list of additional 
resources. The material 
was classroom tested 
throughout the 1981-82 
school year. 

My Students Use Com- 
puters is $23.95, case 
bound. A shorter spiral 
bound version for class- 
room teachers containing 
only the grade-specific ob- 


jectives, activities, апа 
resource section costs 
$14.95. It’s available di- 


rectly from the Reston 
Publishing Co., 11480 
Sunset Hills Rd., Reston, 
VA 22090, (800) 336- 
0338; in Virginia, |703) 
437-8900. 

Circle 570 on inquiry card. 


PERIPHERALS 


Intelligent Printer Option 


Bibliography Lists 
Computer Periodicals 


Microcomputing  Peri- 
odicals: An Annotated 
Bibliography lists тоге 
than 400 computing maga- 
zines and newsletters. 
Periodicals covered touch 
all bases from general and 
specific applications, such 
as medicine, to individual 
products. Among the facts 
provided by this biblio- 
graphy are subscription 
address, frequency of pub- 
lication, and brief descrip- 
tions of contents, scope, 
and audience. An appen- 
dix of periodicals that have 
changed names or ceased 
publication and a subject 
index are included. 

Microcomputing  Peri- 
odicals: An Annotated 
Bibliography is updated 
constantly. Its $15 from 
Microcomputing Periodi- 
cals, 53 Fraserwood Ave. 
#2, Toronto, Ontario M6B 
2N6, Canada. 

Circle 571 on inquiry card. 


Detalled 
Specifications Given 
in Catalog 


The Electronic Power 
Conversion Division ОЁ 
Gould Inc. has produced a 
l6-page catalog describ- 
ing its line of Super Isola- 
tion Transformers and AC 
line conditioners in ratings 
from 110 V AC to БО KVA. 
This free catalog has de- 
tailed technical descrip- 
tions of five different prod- 
uct lines. AC power-line 
problems and the appro- 
priate line-conditioning de- 
vice necessary to solve 


them are discussed. 

The Handbook of AC 
Power Problems is also 
available from Gould. It 
discusses in layman's 
terms power-line problems 
that plague computers. 
The handbook costs $4. 
Contact Gould Inc., Elec- 
tronic Power Conversion 
Division, 2727 Kurtz St, 
San Diego, СА 92110, 
(714) 291-4211. 

Circle 572 on inquiry card. 


289/290 
Software Directory 


The Zenith Data Sys- 
tems Software Directory 
lists more than 400 pro- 
grams for Zenith Z89 and 
Z90 desktop computers. 
This directory has full-page 
outlines of accounting, 
agribusiness, communica- 
tions, database, graphics, 
inventory and time man- 
agement, word рго- 
cessing, and other soft- 
ware packages aimed at 
business users. Each entry 
lists the vendors name 
and telephone number 
and provides a summary 
of the product's features, 
operating system require- 
ments, programming lan- 
диаде, disk size and for- 
mat, number of drives, 
minimum memory, and 
whether source code is 
available. 

The Zenith Data Sys- 
tems Software Directory 
costs $25 at Zenith com- 
puter dealers and Heathkit 
Electronic Centers. Zenith 
Data Systems, 1000 Mil- 
waukee Ave., Glenview, 
IL 60025. 

Circle 573 on inquiry card. 


The Intelligent Graphics 
Processor (IPG) merges 
matrix line printing with 
microprocessor tech- 
nology. IPG enables Prin- 
tronix P-Series printers to 
perform a variety of func- 
tions ranging from forms 
generation, bar codes, 
and line or box segment 
graphics to stored logo 
graphics and overlays. 
Programming the IPG is 
said to be achieved with a 
simple data file and a com- 


Handprint Data 


First shipments of 
Pencept’s Personal Pen- 
pad, which lets you hand- 
print data into your per- 
sonal computer, begin this 
month. Made up of a writ- 
ing tablet, a control unit, 
and an electronic pen, 
Penpad is purported to be 
able to recognize the full 
complement of alphabetic 
and numeric characters 
and 15 special characters 
such as dollar and equal 
signs. Designed to immedi- 
ately recognize hand- 
printed data, Penpad 


builds a memory image of 


mand format that's easy to 
understand and program. 
IPG is available as a 
factory-installed option or 
as an upgrade for 150-, 
300-, апа 600-іпе-рег- 
minute P-Series printers. 
The suggested price is 
$1495. For full particulars, 
contact Printronix Inc., 
17500 Cartwright Rd., 
РОВ 19559, Irvine, CA 
92713, [714] 549-7700. 
Circle 574 on inquiry card. 


to Your Computer 


a character by analyzing 
its shape as it is written. 
Each character shape is 
equivalent to 2000 bits of 
data, which is then further 
reduced to 7-bit ASCII 
code and displayed on a 
video screen. Penpad is 
equipped with function 
boxes that merely require 
a check for initialization. 
These function boxes can 
be predefined or specified 
for individual applications. 
Other standard features in- 
сінде edit and delete capa- 
bilities. 

In single units, Personal 
Penpad costs $3500; 
quantity discounts are of- 
fered. Further details are 
available from Репсері 
Inc., 39 Green St., Wal- 
tham, MA 02154, (617} 
893-6390. 

Circle 575 on inquiry card. 
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Vectrix Unveils Color Graphics Line 


A line of color graphics 
systems built on the NEC 
GDC and the 16-bit 8088 
microprocessor has been 
released by Vectrix Cor- 
poration. intended as a 
graphics display for a host 
computer and targeted at 
both the end-user and 
OEM (original equipment 
manufacturer} markets, 
the VX Series comprises 
two graphics processors, a 
13-inch RGB {red/green/ 
blue} monitor, a color 
printer, and a keyboard. 

The VX128 graphics 


processor has 627 by 480. 


pixel resolution, serial and 
parallel interfaces, eight 
simultaneous colors, and 
three-dimensional vector 
graphics with rotation, 
scaling, translation, per- 
spective, clipping, view- 
port, polygons, and filled 
polygons. This system has 
the ability to mix graphics 
and characters using built- 
in user-definable char- 
acters. Bidirectional access 
to individual pixels is per- 
mitted. Also featured are 
graphics RAM (random-aC- 
cess read/write memory) 
and high-speed hardware 
generation of lines, arcs, 
and multiply or divide. 
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An enhanced VX128, 
the V X384 gives you 512 
simultaneous colors for 
shading and Біг-ріапе 
animation for three-dimen- 
sional solid modeling, 
presentation graphics, and 
image processing. 


Prices for optional 
equipment range from 
$295 to $1495. The 


VX128 costs $1995. The 
VX384 is available as an 
add-on board for the 
VX128 for 52000 or as a 
stand-alone unit for 
$3995, ОЕМ discounts 
can be arranged. For 
details, contact Vectrix 
Corp., /OO Battleground 
Ave., Greensboro, NC 
27401, (800) 334-8181; in 
North Carolina, (919) 
272-3479. 

Circle 576 on inquiry card. 


Disk-Emulation 
System 


Semidisk, a high-capa- 
city disk-emulation system, 
is designed for Radio Shack 
TRS-80 Model 115, the ІВМ 
Personal Computer, and 


S-1OO-bus-based systems. 
It’s made up of a memory 
board that plugs into a 
single slot оп the com- 
puter's bus and driver soft- 
ware. Like a disk, Semidisk 
gives you a directory and 
lets you read, write, exe- 
cute, or modify files. It can 
store 512K bytes of data 
and transfer data at a rate 
of 200K bytes per second. 
System highlights include 
an І/О-тарреа hardware 
interface and a 64k-bit by 
l-bit dynamic RAM [гап- 
dom-access read/write 
memory) chip. All data 
enters Semidisk through 
four ИО ports that can be 
readdressed to any one of 
64 locations. Extended ad- 
dressing or bank-selecting 
techniques for storing data 
are not required. Up to 8 
megabytes of storage can 
be achieved with addition- 
al Semidisks. 

Semidisk software 
comes in a variety of for- 
mats, including 8-inch 
single-density floppy disk, 
8-inch TRS-80 Model 1 


-double-density disks, 


5 %-шсп double-density 
North Star disks, and ІВМ 
Personal Computer 5%- 
inch floppy disks. Inquiries 
about special formats are 
invited. It runs with the 
CP/M 2.2 operating sys- 
tem. For the IBM Personal 
Computer, it requires MS- 
DOS or CP/M-86. Includ- 
ing documentation and 
source code, Semidisk 
costs $1995, postpaid. A 
l-megabyte version is 
$2295, and the user's 
manual is 510. Contact 
Semidisk Systems, POB 
GG, Beaverton, OR 
97075, (503) 642-3100. 

Circle 577 on inquiry card. 


Modem Links IBM 
PC to Information 
Services 


Ven-Tel’s PC Modem 
Plus is a communications 
package that connects the 
IBM Personal Computer to 
The Source, the Dow 
Jones News/Retrieval Ser- 
vice, and other informa- 
tion databases. The РС 
Modem Plus comprises a 
microprocessor-based 
auto-answer/auto-dial 
300-Ыр5 (bit-per-second) 
modem outfitted with a 
2K-byte buffer and an 
extra serial port, menu- 
driven communications 
software, and a standard 
modular telephone cable. 
It can operate in both half- 
and full-duplex modes and 
is said to be completely 
hardware- and software- 
compatible with the Per- 
sonal Computer. It plugs 
into the Personal Com- 
puter's chassis and can be 
expanded to ! 200-bps full- 
duplex (Bell 212A-com- 
patible) operation by 
means of a piggyback 
сага. 

The PC Modem Plus has 
a suggested price of $389, 
which includes operating 
instructions. For full order- 
ing and technical informa- 
tion, contact Ven-Tel Inc., 
2342 Walsh Ave., Santa 
Clara, CA 95051, (408) 
727-5721. 

Circle 578 on inquiry card. 


Measurement and Control 
Systems for Apple and IBM Computers 


Data Acquisition Sys 
tems is marketing a family 
of measurement and con- 
trol systems for the Apple |! 
and the ІВМ Personal 
Computer. The DAS Series 
500 comprises four modu- 
lar units, each of which 
hasthe ability to accept up 
to 12 additional I/O library 
modules for applications 
flexibility. Standard system 
components and capabili- 
ties include software 
sampling rates surpassing 
20,000 samples per sec- 
ond for A/D (analog-to- 
digital) inputs, a real-time 
Clock for time-stamping, 
three programmable inter- 
val timers, and internal 
power supplies. These 
devices can handle 15,000 
conversions per second at 
14 bits and offer integrated 
hardware and software 
capabilities. 

The general-purpose 
System 500 is said to be 
configurable for virtually 
any combination of A/D 
or D/A inputs and outputs. 
The System 510, a high- 
performance data-acquisi- 
tion system, is tailored for 
applications requiring A/D 
conversions. Purported to 
be a complete measure- 


ment and control unit, the 
System 520 has both A/D 
inputs and outputs and 
device-control capabilities. 
The System 530 features 
high resolution, low noise, 
and speed for accurate 
digitization and generation 
of complex analog signals. 
DAS Series 500 systems 
use a multitasking lan- 
диаде known as Soft5OO. 
According to the manu- 
facturer, SoftbOO extends 
Applesoft BASIC for data 
acquisition, measurement, 
and control functions. It 
consists of a real-time, 
interrupt-driven operating 
environment and more 
than 40 statements. For 
the IBM PC, Soft500 func- 
tions as an extended 
BASIC. This software sup- 
ports transparent data 
storage to 768К bytes 
with memory expansion 
cards for the Apple Il or up 
to 1 megabyte for the РС. 
The Series 500 ranges in 
price from $2700 to 
54400. For full specifica- 
tions, contact Data Ac- 
quisition Systems Inc., 349 
Congress St., Boston, MA 
02210, |617) 423-7691. 
Circle 579 on inquiry card. 


MISCELLANEOUS 


Portable PC-Compatible 
Computer Kit 


The Colby РС-І Conver- 
sion Kit allows ІВМ Рег- 
sonal Computer users to 
transfer the PC's capabili- 
ties into a 26-pound por- 
table unit. The kit includes 
a 9-inch high-resolution 
display, switching power 
supply, wire harness, and 
interface, enclosed in a 15- 
by 17- by 8Vz-inch case 
with a handle. РС- is de- 
signed to operate with the 
PC's disk' drive, system 
board, plug-in boards, and 
keyboard. The conversion 
is said to require less than 


one hour and can be per- 
formed at participating 
dealers. 

Future options for the 
PC-I include a modem, а 
snap-on keyboard, 5%- 
inch dual disk-drive capa- 
bility, and a local network- 
ing system. The Colby PC- 
costs $899. For pur- 
chasing information or 
specification sheets, con- 
tact Colby Computer, 2 
Palo Alto Square, Palo 
Alto, CA 94304, (415) 
493-7788. 

Circle 580 on inquiry card. 


Plug-in CP/M 
Interface for Apple 


Advanced Logic Sys- 
tems, in cooperation with 
Digital Research, has an- 
nounced a plug-in CP/M 
interface card that lets 
Apple I! and Apple 1 Plus 
users гип :CP/M-comx- 
patible applications soft- 
ware. The CP/M Card 
plugs directly into the 
Apple and provides an ad- 


ditional 64K bytes of 
memory. The card uses a 
6-MHz Z80B microproces- 
sor and has automatic 
bank switching with 
cache memory. lt con- 
forms to standard Apple 
protocols for direct mem- 
Ory access and interrupts. 
The package includes 
Digital Research's CP/M 
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What's New? 


Plus 3.0, CBASIC, and 
GSX-80 CP/M software 
and menu-driven utilities 
from Advanced Logic 
Systems. 

The CP/M Card requires 
a 48K-byte Apple with 
two disk drives, DOS 3.3, 
and a video monitor with 


an 80-column card. It 
costs $399 and can be or- 
dered from Advanced 
Logic Systems, 1195 East 
Arques Ave., Sunnyvale, 
CA 94086, (408) 730- 
0306. 

Circle 581 on inquiry card. 


Hard Plastic Display Filters 


Optech video-display 
filters have a low-reflection 
surface that eliminates 
glare and provides opti- 
mum contrast and read- 
ability. These filters are 
made of hard plastic and 
are supplied with a gasket 
that seals out dust. Optech 


fillers cost 530 and are 
available in a variety of 
sizes to fit most popular dis- 
plays. For details, contact 
SGL Homalite, 11 Brook- 
side Dr., Wilmington, DE 
1 9804, (302) 652-3686. 

Circle 582 on inquiry card. 


Video Cassette Learning Library 


The Video Cassette 
Learning Library from 
Stoneware is designed to 
teach new users of Apple 
ШІ computers and ІВМ 
Personal Computers how 
to make their systems 
work. These video cas- 
settes offer a self-paced, 
hands-on approach that 
explains the operation of 
each computer. The cas- 
settes contain 10 chapters, 
which guide you from as- 


sembling your system to 
programming in BASIC. 
This series of how-to video 
Cassettes was produced 
for Stoneware by Kennen 
Publishing. 

The Video Cassette 
Learning Library is avail- 
able in VHS or Beta for- 
mat. Each cassette 15 
$120. Contact Stoneware 
Inc., 50 Belvedere St., San 
Rafael, CA 94901. 

Circie 583 on inquiry card. 


Computer Work Centers 


Once A Tree is offering 
a line of computer fur- 
niture. All items come 
ready to assemble and are 
made from solid oak, hand 
rubbed with oil. A basic 
computer desk costs 
$249.95, a utility shelf is 
$39.95, and а printer 


stand is priced at $164.95. 
Dealer inquiries are in- 
vited. Contact Once A 
Tree/Amaro & Son Inc. 
3192 Commercial St., San 
Diego, CA 9213; (619) 
421-0441. 

Circle 584 on inquiry card. 
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SUPER-FAST! 
280 
DISASSEMBLER 
$69.95 


Uses Zilog Mnemonics, allows user defined 
labels, strings, and data spaces. Source or 
listing-type output with Xref to any device. 
Available for 280 CP/M or TRS-80. 


SLR Systems 
200 Homewood Drive 
Butler, PA 16001 
(412) 282-0864 


Add $2.00 shipping. Specify format required. 
Check, money order, VISA, Master Card, C.O.D. 
РА residents add 6% sales tax. Dealer Inquiries 
Invited. CP/M, TRS-80 TM oí Digital Research. 
Tandy Corp. 


Circle 394 on inquiry card. 


THE BURNER 1/0 


Hasacomplete EPROM programmer, two serial ports, 
one parallel МО port with handshaking and memory 
management. 


Programmer features: * Programs 2704, 2708, 2508, 
2758, 2716. 2516, TMS2716, 2732. 2732A, 2764 е CP/M 
compatible sottware supplied in EPROM that can be 
easily written on a diskette. EPROM selection is done 
with software. Does not use programming modules 
е Programmeris totally І/О mapped * Programming 
Socket is zero insertion force type е Programming 
voltages generated on board. 


МО Features: * 2 fully independent RS-232 serial 
ports * Baud rate Generators are independently 
programmablefrom50to 19200baud • Independent8 
bit output, input апа status flags * 4direct sense lines. 


Memory management features: * Controls address 
lines A16-A23 • Is disabled with standard ADSB’ 
signal. 


Options: * Complete board with programmer, I/O and 
memory management, $354.95 * Programmer only, 
$219.95 • |/Оопіу, (25 + P) $219.95 • Prog. and МО, 
$329.95 в Memory management only $109.95. 


Memory management may be added to programmer 
or I/O for $25.00. All combinations are assembled and 
tested, Delivery Stock Shipping: UPS surface $3.00, 
UPS air $5.00. 


EXTENDED PROCESSING 
3861 Woodcreek Lane 
San Jose, Ca. 95117 
(408) 249-8248 


Circle 181 on inquiry card. 


| | | | | | L ] | | | | 
2716 93% 
"unmnunbBEHBEHEBHEEBSE 
5V 2K x 8 EPROM 450ns 


7 (с ИНЕНІ, 


EPROM 450ns 


2764 .................. $99 


EPROM 450ns 


6116Р-3 ...............$ 425 


CMOS 2K x 8 static RAM 


80C85 ................917? 


CMOS 8085 CPU, with info 


Send for catalog. Quantity prices avail- 
able. Colorado residents add tax. Add $1 
shipping per order, Credit card OK. 


Colorado Chips 


P. O. Box 111, Frisco, CO 80443 
Circle 483 on inquiry card. 


FREE! FREE! FREE! FREE! FREE! FREE! FREE! 


Scotcti Diskettes 


Rely on Scotch? diskettes to keep your valu- 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with mas! diskette drives. 


PACIFIC 
EXCHANGES 
140) 0..6 Rag 
А wan | us Жир, {А 
е laa ca 
Dealer Inquiries шақ? чуч ъ 
Invited акен 


Circle 331 on inquiry card. 


FREE! TEES — FREE! FREE 


Circle 13 on inquiry card. 


SUPER I/O 


Low Cost I/O Expansion Boord 
Build and interface projects in minutes. : 

Use with any 2804; processor. Use 

ѕҹтріе In/Dut instructions. No 

complicated controllers to init. 

Features |/Cor memory map. 

32 byte wide channels. 

•15 Input/16 Output 

«256 bitsof 1/0 Op 4 


INTERFACE 
Йаізуѕ. lamps, 
breadbouó pto 


А motors, VOICE 
projecis, emulate com- 
putet buses. robolics 
projects, real time con- 
trol, communication inter- 
laces limiled only by your 
e. imagination. 


WIN/MILL Research, Inc. 


INNOVATIVE PRODUCTS FOR INNOVATIVE PEOPLE 
453 Crampton Avenue; ORDER PHONE (onty) 11071 32504 4 
Reno, Nevada 89502 | For priority into, rend SASE 


Circle 457 on Inquiry card. 


DATA COMMUNICATIONS 
SPECIALISTS FOR 
IBM PC & SEATTLE 

COMPUTERS 


Teleprocessing software available for 
above computers to time-sharing host or 
between two users (send binary files, 
also). Version 2 software, $60: Version 3, 
IBM PC $95, SEATTLE $160. Write for 
details or $3.00 for manuals. 


SEATTLE 8086 GAZELLE 


Computer system. 
SPECIAL PRICE for SEATTLE SYSTEM 
(desktop) + 4-port serial board + cables + 
choice of Microsoft BASIC, Pascal, 
FORTRAN, or COBOL. 

Write for literature and prices on above 
systems. or сай for quote. 


| JE IE] | 


COMPUTER & STATISTICAL 
CONSULTING SERVICES 
P.O. Box 5351 
Terre Haute. IN 47805 
(812) 466-4111 


Circle 130 on inquiry card. 


RTL 


Relocatable 
Threaded $1 50 


Language 


RTL is a new language which retains the 
speed and extensibility of Forth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari- 
ables are all stored in separate areas for easy 
generation of headerless, romable code. All 
code is relocatable. RTL supports local vari- 
ables, multitasking, redirected І/О, and even 
allows definitions to be changed retroactively. 
All source code is included. Versions аге cur- 
rently available or under development for 
68000, 6809, 8080, 280, 8086. 8088, and 
6502. 


RTL Programming Aids 
10844 Deerwood SE 
Lowell, Mi 49331 
(616) 897-5672 


Circle 410 on inquiry card. 


RanaSystems 


EliteOne $295. 
EliteTwo $499. 
EliteThree $649. 
EliteController. $ 89. 


HARDWARE/SOFTWARE 


GARDEN OF EDEN 
COMPUTERS 
13147 Cedar Street 

Westminster, CA 92683 


714-894-9528 


24 Hours — 7 Days 
Ask for our newest Price List 


г ИБА 
Loci 


Circle 188 on inquiry card. 


— —CwWIDEO TERMINAL BOARD › 82- 018 


This is а complete stand alone Video Termina! board. P. = 
All that is needed besides this board is a parallel h ; | H | 
ASCII keyboard, standard NTSC monitor, and a ED nA: 7 |! 
power supply. It displays 80 columns Бу 25 lines of | | 
UPPER and lower case characters. Data is transfer- at Е 
геа by А5232 at rates of 110 baud to 9600 baud — 
switch selectable. The UART is controlled (parity etc.) 
by a 5 pos. dip switch. 


AT 
ах l 
ЕЕ 


~= i 


Ir a ЁЁ 
г... ЖТА 
>. 

8 


ШЕТ 
¢ 


NT 
( 
5 


| 
4 н - 


Complete source listing is included in the documen- 
tation. Both the character generator and the CRT рго- 
gram are in 2716 EPROMS to allow easy modification 
to your needs. 


This board uses a 6502 Microprocessor and a 6545-1 
CRT controller. The 6502 runs during the horz. and 
vert. blanking (45% of the time). The serial input port 
is interrupt driven. A 1500 character silo is used to 
store data until the 6502 can display it. 


Features 

е 6502 Microprocessor е 2K EPROM 2716 e Size 6.2" x 7.2" 

е 6545-1 CRT controller е RS232 |/О for direct * Output for speaker (bell) 
е 2716 EPROM char. gen. connection to computer е Power --5 700Ма. 

e 2716 EPROM program or modem. +12 50Ma. 

е АК НАМ (6116) е 80 columns x 25 line display -12 50Ма. 


BAUD RATE 


GENERATOR 
110-9600 


VIDEO TERMINAL 
82-018 


|... COMPOSITE 
VIDEO 
PARALLEL 
KEYBOARD SEO 
(Тт) CIRCUIT 
SPEAKER 
(BELL) 


+5 +12 -12 GND. 


OUT IN 
Rs232 (/0 


This board is available assembled and tested, or bare board with the two EPROMS 


and crystal. 
Assembled and tested #82-018A $199.95 
Bare board with EPROMS and crystal #82-018В $ 89.95 


Both versions come with complete documentation. 


ii. JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. « 1014 CENTER ST., SAN CARLOS, CA 94070 


ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 ' 
SEND $1.00 FOR CATALOG (415) 592-8411 паша И, VISA 
4249 | WILL CALL HOURS: 9am - 4pm | zi E A 


Circle 48 on inquiry card. BYTE March 1983 


509 


NEW! M-68000 
SINGLE BOARD COMPUTER 


Fr ТТТ | 
iur e PATI оази uoi 


pu TU Te A. 


FEATURES 

16 bit Motorola 63000 CPU oprreting & 10 МН, 20K bytesofon board fad same RAM, 
ЊК bytes of on board EPROM spare, 7 levels of prioritied autovectored interrupls, 
2 memory expansion buses (up to 256K), 2 serial communication parts (RS-232C), 
1é-bithidirectionalparalle|par1,6800 peripheral accomodationbis, $116-blicounter/ 
timers with vectored interrupis, on board real lime clock. software compatible with 
Motorola МЕХЄЕЗК М board. 


FAKE 
Bare board with documentation .: 
МЕХЕЗКОМ compatible monitor іп 2764 EPROM’ ., 
| M6EO00 CPU & memory map PROM 5 
Shipping and haodling(Domestic) «iiie nnmis $3.00 
(Foreign) . 4995: t Aq ee . 315.00 


а ALES ЛЯ EUR 


EMS: 
Miorwewm puter 
| Systema 71 4-553-01 33 


РО ВОХ 16115 IRVINE. CA 927136115 


Circle 166 on Inquiry card. 


MicroScri pt 


Are you wasting valuable time trying to format complex 
documents with a word processor or obsolete text formatter? 
MicroScripi M is a slate of the art text formatter specifical- 
ly designed for the production of technical manuals, specifica- 
tions, and other complex documents. This powerful too! pays 
for itself the first time you use it. Featuring: 

» generalized markup • floating text blocks 

e left alignment • footnotes 

• center alignment » variable line spacing 

* right alignment • widow supression 

• justification s section numbering 

• left indention • imbedded documents 

» right indention е automatic lists 

• bold text • macro processing 

» underscored text е symbol processing 

* proportional spacing ғ table of contents 

• fully definable page е direct printer control 

• multiple columns • initialization profile 

* headers and footers * page numbering 


$99 postpaid within U.S., outside U.S. add 510. CA residents add 
6%. Зресйу СР/М-80”, CP/M-86* , М5-005". or PC-DOS *; printer 
type; disk formal, 


Software Technique" 


6531 Crown Blvd., Suite ЗА • San Jose, CA 95120 
(408) 997-5026 


* CP/M-80, CP/M-86 trademarks of Digital Research, М5-005 
trademark of Microsoft, PC-ODS trademark of IBM Corporation 


Circle 399 on Inquiry card. 


IBMPC and 
 CP/M-86. 
8087 CHIP..... $223 


` APPLICATIONS 


FFTs..... фк hà m 4n 24 и n4 $75 
MATRIXPAK ... ......... $75 


87188 GUIDE VOLUME | ...$19.95 


LANGUAGE SUPPORT 
87MACRO" ....... 
87ВАЗС"....... 
87PASCAL" ....... 
87FORTRAN" ... 


ІВМ Parsonal Computer 15 а registered trademark 
di IBM Corp CP/M-BB 13 а trademark of Digita: Re 
search. inc 8087 13 а trademark ot Intel Corp 
87/8B8GUIDE, В?УМАСНО B7BASIC 87PASCAL 
B7FORTRAN and MicroWare аге trademarks o! 
MicroWara Inc. 


MICTO © no ma 
Ware 958. 


Circle 288 on inquiry card. 


THE SORT; 


General Sort and Merge Utility 
Created exclusively for the IBM Personal Computer 
$95 


THE SORT SORTS: 


* BASIC. PASCAL. FORTRAN 
COBOL and MailMerge files 

® sequential,random files 

ә records organized by stems and lines 

® for ail common datatypes{string-text. 
integer, rea!, double precision) 

s for ullcommon data types (string-text, 
integer, real. double precision) 

* external and internal data 
representations 

s interactive parameter preparation 


® record selection 
Requires 48 K and one disk drive 
Also OMS SOFTWARE DEVELOPMENT SERIES 


А. PASCAL SCREEN UNIT - Access screen and 
keyboard (rom Pascal program - $40 
B PASCAL DOUBLE PRECISION ARITHMETIC 
PACKAGE - Increase your Pascal 
integer arithmetic precision to 32 bits! $40 
C. UTILITY PACKAGE - converts video modes, 
opens communication lines. speeds up 
1/0. Sets Epson and NEC tabs $25 
"Registered trademark of ІВМ, 
Send order with check/money order to 
ORGANIZATIONAL MANAGEMENT SYSTEMS, INC. 
3 Chickary Court, Glen Arm. Md. 21057 
(301) 668-9011 
MD residents include 596 sales tax 


Circle 325 on Inqulry card. 


DISKETTES 


Call Toll-Free 


1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 


All orders shipped from stock, within 24 
hours. Call toll FREE 


АА, № 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-800-328-DISC 
ММ Call Collect 1-612-770-0485 


Circle 314 on Inquiry card. 


DISKETTES 
AND 


DISKETTE DUPLICATION 
DISKETTES (Hub Ring/Write Protect) 
Certified 100% error free 


5/. Single Side/Single Density 
Single Side/Double Density 
Double Side/Double Density 

8 Single Side/Single Density 
Single Side/Double Density 
Double Side/Double Density 


Specify soft. 10 or 16 sector on 574 diskettes 
Shipping $1.50 (Cal. add tax) 
Money Order/VISA/MastesCard/C.0.D 


DUPLICATION 


e Duplication services — all popular formats 

e All services performed on latest technically 
advanced equipment 

ә Prices start at S190. including diskette 

Please write for full description of all Hoffman 

services and prices. 


PA Hoffman 
COMPUTER PRODUCTS 


UT FLONER AVE ШОМАПТЕ СА grotg 
[м (243) 203 1571 


Circle 201 on inquiry card. 


NEW PRODUCT! 


CP/M 780-А 
SINGLE BOARD COMPUTER 


• On board video • Wide line ond thin line graphics 
• 128K of RAM • Sosi interfoce е Floppy disk con- 
troller for up to four 5-1/4 and four 8 inch drives, 
single/double density simultaneously е 4 serial 
ports e Full Centronics printer port е Expansion 
bus е Extended track buffer е 16K printer buffer 
e DMA е Compact size (8-1/4 x 12-1/4) 

on orders placed and poid for 

$600.00 prior to March 1, 1983 РОВ Los 
Angeles, CA $7.00 shipping 


INSIGHT ENTERPRISES. CORPORATION 


373 М. Western Ave., Suite 12, . cp 
Los Angeles, СА 90004 (213) 461.3262 HEL 
Dealer, OEM. International Inquiries Welcome 


Circle 211 on Inquiry card. 


РС/ҒОКТН” 


Complete FORTH program development systems 
for the IBM® Personal Computer. Packages 
include interpreter/compiler with virtual memory 
management, line editor, custom screen editor, 
ossembler, decompiler, utilities, file and record 
occess modules, and mony demonstrotion pro- 
groms. 150 page user monual...... $100.00 


Softwore floating point, Intel 8087 support, color 
grophics extensions, and target compiler avail- 
able ot additional cost. 


Specify PC-DOS or CP/M-B6?, One disk drive 
and 48 kbytes RAM required. Software supplied 
on 5% inch single sided soft sectored double 
density diskettes. 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 


(213) 306-7412 


1B Ms a regutered Iradamork of Internandnal Bumen Mochnei Carp 
СРЕМ ута ragntered trademark ci Digital Research, lnc 


Circle 241 on Inquiry card. 


CALL 
8003431078 
FOR THE 
BEST PRICE 


Call P.R.L.C.E. for big savings 
on home computers, software, video 
cassette recorders, car stereo, home 
stereo, portable radios and tape 


recorders, cordless telephones, and 
answering machines, video games, 
tapes, and movies. 

P.R..C.E. willbeatanylegitimate 
offer on in-stock items. Call our toll- 
free number now! 800-343-1078. 

In Mass. 617-961-2400. 


PRICE. 


67 Teed Dr., B383 , Randolph, MA02368 


Circle 330 on inquiry card. 


DECADES OF SERVICE 


97 Spring Street 
New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 
In N.Y. State and for technical information: (212) 226-2121 
HOURS: 9 AM-5:30 PM (EST) Monday-Friday 


Washington Computer Services 


an affiliate of (( WASHING TON )) est. 1912 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 


TELEX: 12-5606 CABLE: WASHCOMP МҮК 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the fully assembled and tested business and 
scientific computer systems which we offer: 


The Premier Multi-User Computer System CALL 
8000 SX, multi-user, multi-processor, turbo DOS FOR 
INTERNATIONAL СРМ 2.2. FULL 2 YEAR WARRANTY! CONFIGURATION 
800015, 5-100 desk top mainframe 
On-Site Service Contracts Available 


MORROW ^ MICRODECISION from below 51200 
> 8088/8055 —Випз both 8 & 16 bit software, Green or high res. 


сою. CP/M, MS-DOS 
APC-8086, 16 bit, 128K, B" DRIVES. Optional 1024 x 1024 Color 
Graphic. 32 bil FP. Proc.. MS 005. CP/M 86 from $3295 


PC-8800 Personal Computer 
The Professional's Work Station 
NEC on N.Y.S. Contract #Р-07220 


NEC 


(CC 68000 16 bit multi-user, 5-100. UNIX V. 7 SCALL 
AP тер 8086 16 bit, 128K RAM, 5-100. Syst. #2 $3499 
XEROX. DESENE 
Californi 
(= Computer (8008006 ALTOS 
Systems Fi кеталыса X тм 
еен Dents 8 & 16 BIT BOARDS 
обоз} NorthStar 4 STEENS 
SCION MicroAngelo Hi Res Graphics Systems SCALL 


Similar savings on SSM, OELTA, OYNABYTE, TELEVIOEO, OIGIAC, ADOS, DEC. 
DATA GEN., ATARI, TECHMAR, EPSON, AND M ANY OTHERS 


PRINTERS 
T ; - i i - 

"EI eire mi an 2. ps 
configurations including forms access, quietized case, etc. 
Teletype 43 from $995 
ANADEX DIABLO MANNESMANN TALLY 
CENTRONICS EPSON NEC AMERICA 
C. ITOH FACIT QUME 
DATA PRODUCTS OKIDATA SMITH CORONA 
DIGITAL EQUIP. CORP. OLIVETTI TELETYPE 
INTERGRAL DATA SYS. QANTEX TEXAS INSTRUMENTS 


Where Do You Turn To Solve Your Computer Puzzle? 


TURN TO US! 


We'll show you 
the easiest way 
to put the 


pieces together. 


" ж Matched, Compatible, Proven— 
Use Someone Else's Engineering to Supplement Yours. 


SOFTWARE 


Over 2000 business. scientific. professional applications & educational packages are 
available. Call with your requirements for our advice or a quotation. 


8" DISK DRIVE SALE NOW! | 
8"sHUGARTSA801R $385 8”SHUGARTSA851R $540 2 for $1025 
QUME DATATRACK 8 or MITSUBISHI $550 2 for 51050 
Enclosure, power supply for 2 8" drives A&T $350 
MORROW OISCUS 20 + CP/M9 MICROSOFT BASIC, CONT. $950 
VISTA SCALL 
HARD DISK SPECIALS [= «<? 
MORROW Мы ee 5 сом» 
CORVUS МЕ (б somam 
TERMINALS — pmnimooem $359 
TELETYPE ADDS IBM 3101 
TELEVIDEO ANN ARBOR DIGITAL EQUIP. CORP. 
LEAR SIEGLER VISUAL HAZELTINE 
AMPEX Dialogue 81™ NEW! 
Interactive Terminal | QUME ОИТ 102 
eFuli | | 
ull cursor contro $669 


*Full editing keys 


e Full visual attributes С>) 
ftm дщ °° Pages (4 page а 
шеу) optional) ISI We 

FINI par FIRST OF A NEW 


eBlack & White, Green, or $705 GENERATION 


Amber screen 


Do not confuse us with mail order dealers. We are a 


PLEASE! 


special consideration. Leasing available. 


full service distributor serving the data processing & 
installation needs of business & industry from micros to mainframes. 
System houses, educational institutions & governmental agencies given 


N. Y. State agencies, municipali- 
ties, and schools — call us for 
information on our 0.6.5. term 
contracts on hardware & software. 


| and INTERNATIONAL INQUIRIES WELCOME 


For fast delivery, send certified check, money order or call to arrange direct bank wire transfer. Personal or company checks require twoto three weeks to 
Clear. Prices subject to change without notice: call for latest prices. Prices include 3% cash discount. N.Y. residents add sales tax. Qantex is a trademark of 
North Atlantic Industries, Inc. CP/ M9 is a trademark of Digital Research. All sales subject to our standard safe conditions (available on request). Call for 
shipping charges. Above prices do not include customization or installation. 


Circle 451 on Inquiry card. 
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SAVE 555 


ІВМеч-РС USERS 
Buy 512K RAM Саға/5егізі Port 
direct from the manufacturer 


RAM Card 64K populated. expandabie to 512K 

RAM Card 128K populated, expandable to 512K 

RAM Card 256K populated, expandable 10 512K .,..... 

RAM Card 512K populated 

Tandon 100-2 DS/DD Drive. 1. uer 

Above each RAM Card wilh RS232C Port. add 

Expansion Kit BAKB(tested), Only .............„........... 

LOOK AT THESE FEATURES! 

* Multilayer Board fot Low Noise 

= Socketed for Easy Upgrade 10 512K memory 

• One Year Warranty * Fully Tested 

* Parity Generate/Check - Error Delecting Capability 

* Fully compatible with BM-PC Software & Hardware Specs 

* Easy to Fallow Instructions Included * No Wait States 

» Serial Рой may be Configured as COM! or COM2 

» Address Flexibility - Each 64K Block is Address Selectable 
lor any Base Address 


Dealers inquires welcome » Add $5 for Shipping • Саіногта Rest 
dent, Add 6% Sales fax 


Call or Send Check/Money Order to: 
MK Research 
14682 Orange Acres = irvine, Calilornia 92714 
Telephone: (714)559-1598 


Circle 290 on Inquiry card. 


©: BASF 


FlexyDisks" 


B5 1/4" 


Specify soft, 


10 or 16 sector Ргісе/10 Ргісе/100 


1 side/double density $20.00 $185.00 
2 sided/double density 34.50 325.00 


8 J| Specify soft 
or 32 sector Ргісе/10 Ргісе/100 


нЕ Se ay 
1 side/single density $21.00 $195.00 


1 side/double density 29.50 275.00 

2 sided/double density 34.50 325.00 

Certified Check - Money Order - Personal Check 

Allow up to 2 weeks for persona! checks to claar. 

Add $1.50 to each order for U.P.S. shipping chargas. 
NJ Residents add 5% NJ Sales Tax 


QATA. 


EXCHANGE. INC. 


280 Dukes Parkway, Р.О. Box 85 
Somerville, N.J. 08876 • (201) 725-6680 


Dealer Inquiries Invited 


Circle 137 on Inquiry card. 


S-100 Single Board 


WINCHESTER 
"EASY DISK CONTROLLER" 


Works with any S-100 CPU + [EE 696 


Supports 54", 8" and 14" Drives 
5Т-506. SA-1000. SA-4000 Interfaces 


Hecord Accessible 1-K sector buffer 
frees host memory. matches DMA speed 
On-board microprocessor - auto seeks, 
simple, very small software driver 

Ф Dealers and Distributors invited 


Assembled and tested with formatter/test 
program and operating system drivers. 


VISA. MasterCard - specify drive - $545. 


Monitor Dynamics, Inc. 
1121 West Ninth St. 9 Upland, CÀ 91786 
(714) 985-7214 


Сігсіе 292 on Inquiry card. 


© TeleVideo USERS! 


COGITATE Fast Dump/Restore System for TS 

802H, 806. 

e Васк-ир files twice as fast as PIP. 

* Double the storage, up to 700K/diskette, with 
multiplediskette capability 90.00 


COGITATE Type Ahead With Print Screen 
e Print key prints screen. 
e 64 charactertype aheadbuffer $90.00 


Тигьо005 
* MULTI-USER . ,..9190.00 
e SEMINARS .. 9250.00 
CP/M® is registered trademark o! Digital Research, Inc. 
TurboDOS is a registered trademark of Software 2000. Inc. 
PLUS OTHER 6000 TELEVIDEO STUFF! 


COGITATE, Inc. 


SPECIALISTS IN UNIQUE TELEVIOEO SOFTWARE 
24000 Telegraph Road, Southfield, MI 48034 
(313) 352-2345 
VISA/MASTER CARD Accepted 


Circle 81 on inquiry card. 


ANALOG @ DIGITAL 


DIGITAL@ ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


г m " 


rhe — amom board test - $100 — 210 жи: 


metine — ТИШЕ high oad low inputs — gos 
ram 1 ta 1023 12 [ми amplo ism? Evo? ani 
Hache cifferenticl  14-choanel огт 
зи: — programmable gain instrumentation) 
amplifier - соо попсы 500 Ф to 15 ЁН 
Әлмен time — Mirnblo high nnc) low тірі» зга 
им ii OXL 12-bit sample and boid amphi 
B-channel diferential 10 channel - aneleg te dee 
ah accuracy І ы HTE ү ШЫЙ ШШ Мінгкчінікжч 
ILI i n " $100 а-ы 


For additional details about the AD-100-4 and other 
fine Californla Data Corporation 100% Individually 
tested, high reliability products, сігсіе the reader 
service card number below or for faster response 
write or call us. 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C-10 
Newbury Park. CA 91320 


(805) 498-3651 


Circle 69 on inquiry card. 


8/4” Floppy Disk Drives 
(Direct IBM® Plug-in) 


TANDON Model TM 100-1. $189* ea. 


TANDON Model TM 100-2. 9269" ea. 
12" Green Phospher Zenith Monitor $109* ea. 


IBM EXPANSION 
BOARDS 


64K Memory 
128K Memory 


192K Memory 

256K Memory 

Floppy Controller 

16K System BD Memory . $ 25* ea. 
MC / VISA or C.O.D. with certified check 


or money order. Arkansas residents add 
sales tax. 


For information or orders, call 
501-777-9859 
G-H Computer Systems, Inc. 


Р.О. Вох 871 е Hope, AR 71801 
* Plus Shipping. 


Circle 185 on inquiry card. 


Maxell Floppy Dis 


The Mini-Disks 
with Maximum quality. 
c »- 


Dealer inquiries 
invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


Wu. 
i lx 


PACIFIC EXCHANGES 
100 Foothill Bivd.. San Luis 
San Luis Obispo CA 93401. 


іп Cal. call (800) 592-5935 or 
-.18051542.1027 | 


= EY ET = as 
гу d - Li 
VN © 
қа i а 
м 


> THEN CALL 


Жайы (615)727-6000 


| ЖИИ, SYSTEMED 
| | CORPORATION 
| Р.О. Box 18, Mountain City, TN 37683 | 


Circle 380 on inquiry card. 


$99 SINGLE BOARD 
COMPUTER/CONTROLLER 


MODEL МСС-85 FEATURES: 
-8085А CPU -Automatic Baud Rate 
—2K System Monitor -5 Interrupts 

ROM -14 Bit Counter/Timer 

-256 Bytes of RAM -Onboard Prototyping 
-RS232C Port -6.144 MHz Crystal 
-Parallel & Serial I/O -Onboard Expansion 
-Two 8 Bit Prog Ports * 4K ROM &/oc 
-One 6 Ви Prog Port | 4K RAM or CMOS RAM 
-4V x 6V: РСВ 
STOCK $99 Kit $135 A&T. 


Expansion Boards available. Visa, M.C., Amex & 
COD accepted. 


ATLANTIS COMPUTERS 
31-14 Broadway 


Astoria, N.Y. 11106 
212/728-6700 


Circle 36 on inquiry card. 


LOW, LOW, PRICES! 


TRAKSTOR. 
Your Specialty 
Store For Drives 


HIGH PERFORMANCE REMEX FLOPPY DISK DRIVES 


54" DISK DRIVES 


RFD 480 $275 
double sided/double density, 48 tpi 
(SA 450/TA 101-2 compatible) 


RFD 960 $345 
double sided/double density, 96 tpi 
(SA460/TA 101-4 compatible) 


DC brushless spindle motors for longer life— 
30,000 hours MTBF! 


Specify standard bezel or low profile 
2/3 height 


TO ORDER: CALL TOLL FREE (800) 358-4888, 
CALL (800) 358-4798 in California 


TERMS: VISA, MC, BAC, Check, Money Order —U.S. funds 
only Prices include sales tax. Shipping and handling 
charges: $3.00 for first 3 lbs. plus 356 for each additional 
lb. Orders over 50 lbs. sent freight collect. 


Shipping weights: 8" drive - 16 lbs. 54" drive - 4 lbs. 


Circle 153 on inquiry card. 


8" DISK DRIVES 


RFD 2000 $295 
single sided/double density 
(SA 801R compatible) 


RFD 4000 $395 
double sided/double density 
(SA 85IR compatible) 


FREE TECHNICAL MANUAL WITH 
EVERY ORDER 


TRAKSTOR 


299] White Star 
Anaheim, CA 92686 


BYTE March 1983 


SMITH-CORONA ТР-1 


Letter Quality 


ә SERIAL OR 
PARALLEL INTERFACE 


» MICROPROCESSOR ELECTRONICS 


ORDER 
TOLL FREE 
FREE SHIPPING 
(800) 531-5475 (if outside of Texas) 
(512) 250-1523 {in Texas] 


CompuAdd Corp. 
13010 Research Blvd. No. 218 
Auspn, Texas 78705 


Circle 89 on inquiry card. 


EDGE-86 


AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


* HARDWARE 

.—A Multibus* COMPATIBLE 8086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL I/O PORTS, AND 
8K BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/86™. 

— 128K BYTES DYNAMIC RAM BOARD. 

— 4.SLOT MULTIBUS CARD CAGE, WITH COM- 
PLETE DOCUMENTATION AND SCHEMATICS; 
ALL FO R. * мізмакідан лаззаты 91250. 


• SOFTWARE 
— СРМ/86 O.5. WITH COMPLETE UTILITIES. . .$250. 
—OFF THE SHELF DELIVERY- 


IDE MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 
TELEPHONE: 408-738-4729 
* Mullibus TM of Intel, I'^CPMIBB TM of Пе іл! Research. 


Circle 164 on inquiry card. 


New Sources of S-100 Bus 


Mainframes & Disk 
Enclosures 


Power Regulation 
meeting previous standards 


Ann Arbor Terminals 
60 Lines Display 


48 Programmable Keys 
1,499 prepaid 


CALL FOR PRICES 
MICRO MIDWEST 
10205 W. 69 TERR. 
MERRIAM, KS. 66203 
913-362-3462 


Circle 274 on Inquiry card. 


514” Tandon Drives 


e TM 100-1 $189 
[single sided, 40 TRK, single Free 
or double density] Shipping 


* TM 100-2 $259 
(doubie sided, 40 TRK/side Free 
single or double density) Shipping 


е TM 100-4 $349 
(double sided, BO TRK/side Free 
96 TPI, double density) Shipping 


ORDER — TOLL FREE 


1-800-531-5475 [If outside of Texas] 
(512) 250-1523 (if inside of Texas} 


“lf we can't ship the next working day, 
we won't take the order." 


Master Card/Visa or check. 
Texas Residents add 5% sales tax. 


CompuAdd Corp. 
13010 Research Bivd - #218 
Austin. Texas 78750 


Circle 90 on inquiry card. 


MEMOREX 


Flexible Discs 


BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program. C.O.D.'s accepted. 
TOLL FREE (800) 652-8168 
In California (213) 901-8881 


U.S. EXCHANGE 
14831 Bessemer St. 


Van Nuys, CA 91411-2773 


Circle 439 on inquiry card. 


‘ELIZA IS HERE! 


AT LAST! A FULL IMPLEMENTATION of the гелі ELIZA 
program is now avaiable to run on your rrsceraznre pisa 


Created at MIT in 1965. ELIZA has become the worid's mast 
cetebrated artificial intelligence demonstration program. ELIZA is 
a non-directive psychotherapist who analyzes each statement as 
youtypeitinand then responds with her own comment or question 
-- and her remarks are often startlingly appropriate! 


Designed to run on à farge mainframe, ELIZA has hitherto been 
unavailable to personal computer users except in greally stripped 
down versions lacking the sophistication which made the original 
program so fascinating. 


Now, out new microcomputer version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only $25, And if you want to find out how she 
does it (or teach her to do more) we will include the complete 
Source Program for only $20 additional. 


Order yourcopy of ELIZAtodayand you'll never again wonder how 
to respond when you hear someone say “Okay, let's see what this 
computer of yours can actually do!" 


ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS: 
Standard B inch single density for al CP/M based computers 
$25 for ELIZA COM - add 520 for Microsoft BASIC-BO Source 


57. inch CP/M lor Apple Il equipped with 2-80 SoftCard 
$25 for ELIZA.COM - aod $20 for Microsolt BASIC-BO Source 


5'л meh lor 48K Apple И with Applesoti НОМ and DOS 3.3 
$25 lor Protected File - ada $201or Applesott Source 


5'. inch for 64K IBM Personal Computer 
$25 tor Protected Ене - add $20 for !BM Disk BASIC Source 


5' inch for Osborne | Microcomputer 
$25 for Protected File - add $20 for Microsoft BASIC-80 Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 
LOS ANGELES. CALIFORNIA 90046 
(213) 656-7368 (213) 654-2214 “- 
МС. VISA and CHECKS ACCEPTED 


Circle 32 on inquiry card. 


*T.M. Tandy Corp. 


Atlantic Cabinet Computer Furniture 


ti 


os 


A complete range of quality work stations 
designed specifically to house all micro- 
computers. 

Delivered heavily packed, in self-assembly 
form needing ally a Phillips screwdriver and 
a few minutes of your time to assemble. 
Manufactured from 1” all wood particle 
board surfaced with hard-wearing melamine 
veneer, in Oak or Walnut. 

Dealer and Distributor inquiries welcome. 
For more information, contact your local 
dealer, write or call Atlantic Cabinet (301) 
223-8900. 


ATLANTIC CABINET CORPORATION 
P.O. Box 100, Williamsport, Maryland 21795 


Circle 35 on inquiry card. 


Wwiüinihe new ASCI Four Port inteligent 
switch all your RS-232C neering 
problems can be solved Whatever 
vour switching applications the ASCI 
Switch allows vou to switch with casa. 
Because the switch is intelligent it 
allows you to change ремусеп рей. 
pherals from your кесуін. The code 
Can even be imbedded in your text. 
When you consider the time you 
saved due to the simplicity of install- 
ation. the elimination of extra cabling 
and the exclusion of knob turning the 
ASCI Four Port intelligent switch is the 
perfect way to expand your net- 
working capabilities. 


Advanced Systems Concepts, Inc. 
PO BOX О в ALTADENA. CALIFORNIA9100! 
(213) 793-B971 


Circle 10 on inquiry card. 


усу SUPER” xx 
ISA's DATABASE 


The only DBMS with all these features: 


PROVEN in one year of test marketing 
TOUGH, reliable file structure 

MENU driven for simplicity and easy use 
ARITHMETIC with stored calculations 
FAST set-up and report formating 
CLEAR user-oriented documentation 
PRINTS totals & subtotals - mail labels 
REFORMATS and merges data files 
MULTI-DISK files: Up to 128K records 
SORTS full disks on up to 40 fields 
PRODUCTION input of repetitive data 
USE existing data files 

COUPLES to word processors 

POSTS transactions to master file 
SEARCH by strings, ranges, comparisons 
DATA COMPRESSION: Over twice as 
many labels as the other system 


ForTRS-80* Models I, П, Ш, & 16 - 250.00 
CP/Mt - 295.00 
Ask your Dealer or Write: 


Institute for Scientific Analysis, Inc. 
P. О. Вох 7186, бері. B-2 
Wilmington, DE 19803 (215) 358-3735 


t T.M. Digital Research 


Me Ob A A ob ob Ob Ob ob LS + + 


Circle 212 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


TERMINALS APPLE ACCESSORIES IBM PC SOFTWARE 
Zenith ZT-1 $595.00 16K Card by Microsoft $79.00 INFORMATION UNLIMITED 
Zenith 2-19 $679.00 32K Card by Saturn $199.00 Easy Writer $289.00 
Televideo 9 10+ $599.00 64K Card by Saturn $419.00 Easy Speller $149.00 
Televideo 925 $779.00 128К Card by Saturn $585.00 EasyFiler $319.00 
Televideo 950 $979.00 SoftCard Plus by Microsoft CALL VISICORP 
Sanyo CRX-1100 CALL Keyboard Enhancer by Videx $125.00 VisiCalc 256K $199.00 
Videoterm by Videx $259.00 VisiDex $209.00 
pe С тп == Game Paddle by TG $49.00 г bus о 
- Joystick by TG $49.00 isiTrend/Plo ? 
COMPUTERS Pkaso 10-12 Card $159.00 VisiSchedule $259.00 
Sanyo MBC 1000 64K CALL Pkaso EP-12 Card $159.00 VisiWord $329.00 
Sanyo МВС 1200 CALL Pkaso AP-12 Card $159.00 MICROPRO 
Sanyo MBC 2000 dual 594" CALL Pkaso NE-12 Card $159.00 WordStar $379.00 
Sanyo MBC 3000 dual 8" CALL System Saver by Kensington $75.00 MailMerge $195.00 
Sanyo МВС 4000 16 BIT CALL Microbufter || 16K (Apple) $229.00 MISCELLANEOUS 
ALL SANYO COMPUTERS INCLUDE Microbuffer 11 32K (In Line) $259.00 SuperCalc $279.00 
WordStar, MailMerge, CalcStar, SpellStar, InfoStar Microbuffer Il 64K (InLine) $319.00 SuperWriter $289.00 
Franklin Ace 1000 64K CALL Add-Ram 16K by ALS $79.00 Home Accountant + $129.00 
Franklin Ace 1200 128K CALL Z-Card w/CPM by ALS $225.00 dBase |! $495.00 
Call for our Special System Packages! Z-Card 64K by ALS $299.00 
Smarterm'by ALS 251200 с a жн 
ШЕ хин ——— O Smarterm Il by ALS $149.00 
Dirt Cheap Video by ALS $75.00 DISK DRIVES 
TELECOMMUN ICATIONS Color II Card by ALS $149.00 CCI 121 add-on for Sanyo MBC 1000 $359.00 
halal m фу ча CCI 100 for the TRS 80 Model | 
т € | 51A" 50 track $299.00 
Novation D Cat $155.00 i i 2895.00 
Novation Apple Cat 529900 . APPLE SOFTWARE и $367.00 
Novation Apple Cat 1200 baud $629.00 MICROPRO Corvus 20M with Mirror $4579.00 
Novation Smart Cat $199.00 WordStar $379.00 Rana Systems for the Apple Il 
Novation Smart Cat 1200 baud $495.00 MailMerge $190.00 Elite One 40 track CALL 
Hayes Micromodem Il $299.00 SpellStar $190.00 Elite Two 80 track CALL 
Hayes Smartmodem 4240) DataStar $259.00 Elite Three 80 track, double side CALL 
Hayes Smartmodem 1200 baud $569.00 CalcStar $115.00 Elite Controller CALL 
Hayes Chronograph $229.00 VISICORP Sanyo EFD 160 $699.00 
Signalman Mark | $89.00 VisiCalc $199.00 
Signalman—IBM $189.00 VisiTerm $89,00 
VisiDex $199.00 Eee ee Ea 
__—— eel VisiPlot $169.00 RAM 
DISKETTES VisiFile $199.00 16K Ram Kit for Apple II 
; VisiSchedule $259.00 and TRS 80. 4116 chips 
Verex 5%" $23.95 VisiTrend/Plot $259.00 
ISi Iren 200 nano seconds $17.50 
Verbatim 572 $26.95 VisiLink $199.00 
Verbatim 8" 21 $36.95 Visicalc Business Моде! $89.00 
Verbatim Head Cleaning Diskette $9.95 MISCELLANEOUS Е нын XLI ——— — — LONE "сены ағу 
Maxell MD1 va $29.95 MicroTerminal $69.00 PRINTERS 
Maxell MD2 5% $44.95 Screenwriter Il $99.00 NEC 3510 Serial $1595.00 
Maxell FD1 8” $37.95 Dictionary $79.00 ena - 
Maxell FD2 8“ $44.95 NEC 3530 Parallel $1629.00 
is DB Master $169.00 Ofor the IBM PC $1995.00 
5%” File Box $19.95 PFS Filing System $99.00 NEC 355 | 
“т МЕС 7710 Serial $2250.00 
8" File Box $21.95 
PFS Report $75.00 NEC 7720 KSR $2675.00 
SS кек жолы 23 eed 5205 МЕС 77 30 Parallel $2250.00 
Easy Writer Pro $199.00 Epson MX 80 CALL 
MONITORS Easy Mailer Pro $79.00 Epson MX B0 FT CALL 
Sanyo 9" B&W $159.00 ZTerm Pro $129.00 Epson MX 100 FT CALL 
Sanyo 9" Green $165.00 Word Handler $149.00 Epson FX Series CALL 
Sanyo 12" B&W $179.00 MultiPlan by Microsoft $229.00 Epson RX Series CALL 
Sanyo 12" Green $199.00 dBase || $489.00 IDS Microprism CALL 
Sanyo 13" Color $399.00 HowardSoft Tax Preparer $149.00 IDS Prism 80 CALL 
SMD 13" Color $339.00 | IDS Prism 132 CALL 
Comrex 13" Color $329.00 —— À— Okidata 82A $479.00 
Amdek 13" Color $329.00 IBM PC HARDWARE Okidata 83A $729.00 
Zenith 13" Color RGB $589.00 Quadram 128K Ram Card $599.00 Okidata 84 | $1149.00 
Zenith 12" Green $99.00 Quadram 192K Ram Card $719.00 Sanyo PR 5500 Letter Quality $859.00 
Electrohome 13" Color RGB $599.00 Quadram 256K Ram Card $795.00 Brother HR 1 Letter Quality $899.00 
Taxan 12" Amber $139.00 Microsoft 64K Ram Card $399.00 Toshiba P 1350 160 CPS 
Taxan 12" Green $129.00 Microsoft 192K Ram Card $699.00 Letter Quality CALL 
Lia а i inde Ан ni Vieh pupa Ram Card и Сай For More IBM Software And Accessories 
id cin ТЫ 100-2 Raw Drive $279.00 CP/M is a registered trademark of Digital Research. 


TO ORDER CALLTOLL FREE 
1-800-343-6522 


For fast delivery, send certified checks, money orders, or 
callto arrange direct bank wiretransfers. Personal or com- 
pany checks require one to three weeks to clear. All prices 
are mail order only and are subject to change without 
notice. Call for shipping charges. 


ез The CPU Shop 


а 
VISA" 


| 5 DEALER INQUIRIES PLEASE CALL 1-800-343-7036 Е 
| 420-438 Rutherfard Ave., Dept. BY 3 , Charlestown, Massachusetts 02129 К 
Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6) TWX- 710-348-1796 Massachusetts Residents call 617/242-3361 
Technical information call 617/242-3361 Massachusetts Residents add 5% Sales Tax 


Circle 124 on inquiry card. 


J | М EWI | software library bonanza 


| | = |m dy affordabte prices. For the first time 
| | enjoy your Apple to its fullest capacity 
| | | using Specially packed disks with over 80 


Қам | gastatending programs each. Not available 
| Jj... tram any other Source! 
д i— e » Applesoft | > 3.3 DOS 


extensive variety of interesting, 
| ful and entertaining programs 
F ispensable to the serious computerist 


Ropa PPLEWARE INC. oner 
СН, 


tuding: 
Business 4 Educational » Graphics 
Games а Music * Science 
Utilities е Data Base a Finance 


Library disks 1, 2 & 3 are mixed categories and new 
disks 4 (Games). 5 (Utilities), 6 (Graphics) & 7 (Integer) 
at $59.95 each. Why pay more? 


Urder direct from this ad and $ave up to $136. 
Buy disk library package 1,2 & З апа get а 
special bonus disk FREE — over 260 programs 
for $179.95 -- shipping. For best value, get 

all 8 disks for $349, postage prepaid, for over 
530 of our best programs at 65€ each! 

Call nowtoll free: 1-800-327-8664 

Florida: 1-305-987-8665 "RÀ 


6400 Hayes St. 
Holiy wood. FL 33024 


Cir le 28 on inquiry card. 


LOOKING AT 


PRINTER BUFFERS ? 


BE CERTAIN... 
YOU GET WHAT YOU THINK YOU'RE GETTING: 


3SPOXQOlb - ZZ - €). iste 
COMPLETE, NOTHING ELSE TO BUY, 


STAND ALONE PARALLEL PRINTER 
BUFFER PLUSFEATURESNOT FOUND ON 
OTHER BUFFERS SUCH AS: 


« SWITCHSELECTABLE "PAUSE DN FORM FEED” MODE, FOA SINGLE SHEET PRINTING 
* AUTOMATIC SP ACECHARACTER COMPRESSION 
• IZK CHARACTERS CAPADITYSTANDARD, BAK AND 128K MODELSAV ATLABLE. 
USER EXPANOABLE. 
е NO HARDWARE OR SOFTWARE MOCIRCATIONS REQUIRED 
* AND MUCH MORE. WRITE {Н CALL FOA FULL OETALS. 


РАС 7x "uci LINEC CARI Е! 6279.95 


Tf JVB ELECTRONICS 


1601 Fulton Avenue, Suita1 
Sacramento. California 95825 
Phone: (376}483-0709 


/aeoagisc іптегтасе 

» Enables computer contro! of laser 
videodisc players 

в Works with any mainframe, mini, ot 
microcomputer 

» Standard RS-232C serial interface 

э No modification required to player с, 
computer 

e interactive playback for training, mar- 
keting, exhibition, and data retrieval 

ө All cables and connectors included 

e Price: $395 


New Media Graphics Corporation 
| 139 Main Street 

Cambridge, MA 02142 

817-547-4344 


the fifth generation 
language for micros 


micro- PROLOG 


е ,.PROLOG is an interactive version of PROLOG currently 
available for CP/M 2.xx 2805. 


® PROLOG is the Artificial Intelligence language chasen by 
Japan as the core language (ог their Fifth Generation Com- 
puters. 


* PROLOG grew out of Ai research in computational logic. 
PROLOG means PROgramming in LOCic. 


® A PROLOG program comprises a set of facts and rules. It 
unifies: 
srelational data and relational queries, 
*recursive list processing, 
apattern direcled rule based programming, within a single 
framework of logic programming. 


* Current applications: Expert Systems, Natural Language 
Understanding, Intelligent Data Bases. 


Distribution Formats 
5'^ North Star, Zenith 289, IBM PC (with 280 card) 

Apple Il (280card, lower case regd), Osborne У 
8”: 55/50 ІВМ 3740 


Need more info? Prices 


Sample the Software (with $275 
language with the Manual & Primer) 
160 page Primer, Primer $15 


Price can be set Prices include air P&P 


against software. 


10 BURTWOOD CLOSE, 
LONDON SWI8, ENGLAND 


Е LOGIC PROGRAMMING ASSOCIATES Ltd. 


ZED ТЫ Zdog Cororatzn, 


CHEM TM Reveatch ine 
сым лы PROLOG HE LPR Un 


ЭЕСР ОТ” upgrades your DEC LA120 tc 
orint graphics fast—only 35 seconds pet 
iverage page...Just$595. Need color too’ 
зе! DECOLOR"...Only $995. Fully com- 
patible with most graphics software and 
CRT display terminals. 
NEW! VT-125 
COLOR PRINTER INTERFACE 
$495 
Texprint's simple plug-in modules require 
no extra custom software for dot-address- 
able or character-graphics applications. 
Expand LA120 performance, yet preserve 
all original functions. Available now from 
Texprint or DEC distributors. 
*Registered trademark of Digital Equipment Corp. 


“TEXPRINT, INC, 


TEYE á B Blanchard Ad 
[EXPRIIM 1 Burlingion, МА 01803 


(617) 273-3384 


узап 


CORPOR ATION 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, СА 
93401 (In Cal call 
(805) 543-1037 ) 


* ADDS* 


VIFWPOINT TFRMINALS 
$495 


In addition EPI carries printers DEC & 
DG compatible terminals and modems. 
Items in stock are shipped within 24 hours. 
ALL orders shipped COD. All items are 
new and іп factary cartons with manufac- 
turers warranties, 


ECONOMY 
PERIPHERALS INC. 
(404) 952-0213 


Circle 162 on inquiry card. 


Circle 195 on inquiry card. 


Circle 131 on Inquiry card. 
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For All Sockets Installed 
And Soldered Add $50. 
(Not For Blank PCB) 
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“THE ORIGINAL BIG BOARD” 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 


Z-80 CPU! 
(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORSI) 


64K RAM! 


WANT MORE INFO? 
Full Documentation and 


^ - mj E 
ITTEIYITIIT gy ТЕТЕ 
жр саран ] #1 


itt Y rm | 1 д L ' x i 
hasten nn К К БОЕ See Mec M ed 


THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of 1 field experience, the e Big 
| : Me $ 00, (64К КІТ 
Board may just be one of the most reliable single board computers available today. This is the same design that BASIC 1/0) 
was licensed by Xerox Corp. as the basis for their 820 computer. 
The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CP/M’. Just imagine all the off-the-shelf software that can be 


SIZE: 8' x 13% IN. 
SAME AS AN 8 IN. DRIVE. 


run on the Big Board without any modifications needed. 


FULLY SOCKETED! 


64K RAM 


Uses Industry standard 4116 RAM's. Al! 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


Z-80 CPU 


Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL І/О (OPTIONAL) 


Full 2 channels using the 280 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. іп synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminais. Supports mode 2int. 
Price for all parts and connectors: $39.95 


BASIC МО 


Consists of separate parallel port (280 PIO) for use with an ASCII encoded 
keyboard for Input. Output would be on the 80 x 24 Video Display. 


BLANK PC BOARD — $119 
The blank Big Board PC Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


FEATURES: (Remember, all this on one board!) 


REQUIRES: *5V @ 3 AMPS 
+ - 12V @.5 AMPS. 


24 x 80 CHARACTER VIDEO 


With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 


FLOPPY DISC CONTROLLER 


Uses WD1771 controller chip with aT TL Data Separatortorenhancedreliability. 
IBM 3740 compatible. Supports up to four B inch disc drives. Directly compatible 
with standard Shugart drives such as the SABOO or 5А801. Drives сап be 
configured for remote AC off-on. Runs CP/M* 2.2. 


TWO PORT PARALLEL I/O (OPTIONAL) 


Uses 2-80 PIO. Full 16 bits, fully buffered, bi-directional. Uses selectable hand 
shake polarity. Set of all parts and connectors for parallel 1/O: $19.95 


REAL TIME CLOCK (OPTIONAL) 


Uses 2-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 


BIG BOARD SOFTWARE SPECIAL — 5149 


Through special arrangement with CDL we offer a powerful package of TDL 2-80 
software that has a suggested retail of almost S600. Includes: Extended Disk 
Business Basic, ZEDIT text editor, MACRO Н Macro Assembler, LINKER, 
DEBUG | and DEBUG 11. Supplied оп 8 in. diskette with extensive manual. 


| PFM 3.3 2K SYSTEM MONITOR 


Therealpower of the Big Boardlies in Из РЕМ 3.3 on board monitor. РЕМ commands include: Dump Memory, Boot CP/M*, Copy,Examine,Fill Memory, Test Memory, Go To, 
Read and Write 1/О Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the tour 2716 EPROM locations provided. 2-80 is a Trademark of Zilog. 


Digital Research Computers 


(OF TEXAS) 


Р.О. BOX 401565 е GARLAND, TEXAS 75040 е (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 


USA AND CANADA ONLY 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 


Printed Circuit A/B Switch 


* Ideal for switching RS-232 devices 
* High Quality Printed Circuit Board 
“ 325 pin D-subminiature Connectors 
e 20 circuits switched 


Device A—— más 


_ 7 *— Соттоп 
Device B е4 


Kit & Assembly Drawing 534.95 ppd. 
Assembled & Wave Soldered , ... 539,95 ppd. 


Visa/Master Charge (201) 227-8411 


PMI 


16-6 Passaic Avenue 
Fairfield, New Jersey 07006 


Circle 343 on inquiry card. 


ж Epson “., 
* Giveaway * 


Epson MX70/80 Cartridges 


590 ЕАСН 


Min. 3 of same color 


Reloads $2.50 each Min. 12 
$30.00 a Doz. of Same Color 


Cartridges and Reloads Available 
In Black, Red, Green, Blue, Brown 


В.Т, Enterprises 
Dept. 186 

108 Carlough Rd. 
Bohemia. N.Y. 11716 


Drite: Toll Frer m — NYS Orders Сай 
&15 1955 тыша 516. 675155 


Preces бидей to Change 
NYS Resitems Add Тал Adu 52 00 Shipping $ Handing 
БІ Enterprises ty а divisign of Br Tech Eniw prises inc 


Circle 62 on inquiry card. 


DEBUG FAST 


" * қ = 
и | 2-7 7% 


NEW QUICK LOW-COST иР DEBUG AID. If you 
program, engineer, test, or repair micros, try 
this new invention and save endless time and 
effort. Shows you program flow, address, 
data, 1/0, timing, and stability info оп 256 
LEDs. Telescopic and microscopic views. Easy, 
guick, rugged, portable. A smart alternative 
or addition to multi-thousand dollar instru- 
ments. MICRO VIEW™ is just $749 complete. 
Order today on 14-day trial or circle our 
number for color brochure. Micro Logic Corp, 
РОВ 174, MS-l, 100 2nd St, Hackensack, NJ 
OFGOF (201) 342-6518. 


Circle 271 on Inquiry card. 


_ DISKETTES 
3M Scotch BRAND 


AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 


o СЭ con ACCEPTED 


DEALER INQUIRIES INVITED 


шы m 
IN CALIFORNIA 


800 468-1068 


Tayco Business Forms 
Computer Supplies 

Fost Office Box 605 
Newbury Park, CA 91920 


Circle 416 on Inquity card. 


TRS-80 MODEL 16 AND 
68000 SYSTEMS 


DATABASE AND FILE 
SOFTWARE 


Relational Database System 
Easy To Use - Powerful 


INTRODUCTORY OFFER $595 
Menus & English Subset 


Query Language 
68000 Code Efficiency 


Features Never Seen Before. 


Send For Catalog. 


DATA MANAGEMENT SYSTEMS 
211 N. EL CAMINO REAL, 101C 
ENCINITAS, CA 92024 
or Phone: (619) 942-0744 


TRS-80 Is a trademark of Tandy Corp. 


Circle 138 on Inquiry card. 


Verbatim’ 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 


Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 


АП orders shipped írom stock, 
within 24 hours. Call toll FREE. 


NA 


Noe 
North Hills Corporation 
3564 Rolling View Dr. 
White Beer Lake, MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


E 


7 -- 


Circle 315 on inquiry card. 


ZENITH/ Heath 


Double Your 
БИ” disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your 54” drives. for example. 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
БИ” drives — simultaneously. 


C.D.R. Systems Inc. 
Controlled Data Recording Systems Inc. 


7210 Clairmont Mesa Blvd., San Diego, CA 92111 
(714) 560-1272 


1 
Circle 74 on inquiry card. 


444 Announcing жаз 


TEKALIKE 


The Graphies Terminal Program 


FINAMCIAL SUMMARY 


TEKALIKE turns the Apple ll computer into 
an intelligent graphical work station 
for communication with remote host computers. 
It simutotes the features of с Teklronix 4010 graphics 
terminal, provides laca! plotting copobilities ond more... 


Reincte Terminal Made: loca] Computer Mode; 


Severo} Communicotions Allarnatives Picture Recol! пт] Redraw Ability 
ур 19 8500 toud Loto! Эште 2eaming 
Local recording ot Crophics Disploy Plotter Support for Lucat. Mordcopy 
Compatible with: Price $200 Pius $12 Lex (СА) 
Manual Only $25 


WE Software 
800 Greenwicb Drive 
Chico, СА 95926 


MosterCard afd VISA Accepted 
Та Order Сай (916) 893-1162 
(т Pe Гм Геше Degler Inquires Welcome 
Erma Cee 
Anger Cerere gata [94 | 900 1 Requzes а 4EX sopie. one бак drive, 
боз Қы” Yan суй (090 ӨС” ВА and оле metod of sannectng їп о возі 


Арше їз а повета al ӛсе Compiler Inr. 
+ "CEN п [p wm м Teslro^ 1% 9 legdemarh of Teatan: inc. 


Circle 452 on Inquiry card. 


When it comes to scientific software 
for microsystems, DYNACOMP delivers: 


i PE far, в 
, а “э 
+ е i “. 


DP YOU W) yA mh FHRA «р Cm чт а) Ы | 


The Systems ...Appie TRS-BO РЕТ/СВМ NEC А!ап 
Osborne SuperBrain North Star CP/M 


The Software ... 

REGRESSION |, REGRESSION 1! LOGIC DESIGNER 
*dULTILIREAR REGRESSION АСНУЕ CIRCUIT ANALYSIS 
STATTEST LOGIC Si. tuLATOR 

ANAL YSIS OF VARIANCE ROOTS 


NUMBEARAUNCHER FOURIER ANALYZER 

51415091 TRANSHER FUNCTION ANALYZER 
сана FILTER PARC Lii «р 

БАЛА SMOOTHER BASIC SCIENTIFIC, SUBROLTINES 
SOF INET АТС HNET VOLUME 1 VOLY/AE I| 

FILTER ANALYSIS Ba5iC StariStiCaAL SUBROUTINES 


CALL OR WRITE FOR A FREE CATALOG 
DYNACOMP, INC. 
1427 Monroe Avenue. Rochester. М.Ү. 14618 
Telephone: (716) 442-B960 


Circle 158 on Inquiry card. 


. WE MEET OR BEAT ALL 
COMPETITORS PRICES 


FOR ALL COMPUTER ITEMS CALL 
APPLE ll 
buon шы а FRANKLIN SYSTEM Plus 48K 


e Large Power Supply | e ACE 1000 өні; $989.00 
only $969.00 | е BMC 1 2A (Not an Authorized Apple Dealer) 


FRANKLIN ACE 1000 


Disk Drives for Grn Monitor Apple Accessories 

7 | l П | f sdColumnCard....... $189 

Apple & Franklin • Disk Drive and | О ME: 
Qty. 1 Oty. 2 Controller BoxofDiskettsw/ring . 18 

Rana Elite | 9299 9289 Grappler + .......... 118 
Rana Elite Il 459 429 TO JOVSEICK... xi mts 59 
Rana Elite Ill 569 559 Microsoft Premium Pk.. 459 


Pana controller 22 22 ре $4 587 а 8 
ІСГО Sci A- | un 
Micro Sci Contlr 79 75 OFF Quentin 16K Card 5 


Quentin Drive 259 249 лл. ,, ц 


SMB Winchester 1499 - Reg Price SAVE NEW! TOSHIBA PRINTER 


10MB Winchester 1699 - 
15МВ Winchester 1 a "uU +, 80 Са!! (213) 219-0811 Ғог 
ИШЕ = 52512. 5924. the best price! 


20MB Winchester 2099 


ВМ PRODUCTS [| . MONITORS PRINTERS 
ASTCombo + БАК . 389 BMC 12A (15MHz) С.1ОТН 8510А Prowriter120cps 5425 
D Base Il 449 Gemini 10 


i | а 90 day warranty 
TG Joystick | - 49 
only $75.00 (same as шө A Ос ... 375 


| {same as MX100) 100cps. . 


Tandon 5*4" Drives 
Oty.1 Oty.2 
TM 100-1 591, Side $6189 5179 
TM 100-2 Dol. Side 254 244 


C. loth 
doch oreet 8510А Prowriter ........... 


g ЗВМССОог.................. 8510 ACD ProwriterSerial .... 569 
Maynor for IBM 1) Amdek300G..............., F1040PU Starwriter ........ 13 
FloppyDisk Controller 6179 Colorl......... АЕ 509 
Floppy Disk Controller Many other Monitors Available Call 
ist ДЫ Rs TNT КОЙ 225 T i 
withSer.Port............... 222 №  Q" DISK DRIVES В плети 
64KRamBoard ............. 199 8 DISK DRIVES VE CUM PR METRE 
128KRamBoard ............ 249 8" 591. Side/Dbl. Density Okidata 
192KRamBoard ............ 299 e FDD 100-8 ML82A,120Cps ............. 
256K Ram Board ............ 569 e Same as 801R МЕЗЗА, TZOCDS ous atii лы 649 
w/SerialPortAdd ........... 79 6219 ML84 Parallel, 200cps........ 985 
| n. only ea. М184 Serial, 200cps ......... 1075 
Cabinets — 574 10 for $200 ea ML92, 160Cps .............. 519 
Singlecabinet powersupply ..S 59 ° MESS T60CDS э ci мшу ee ee 899 
DoublecabinetPowerSupply . 99 Shugart ML2350, 350cps, 2K buf... . . 1999 
abinets — 8" 851R DbIside/DblDen ; ....... 469 
Single cabinet, pwrsupply, fan . 5249 Qume OTHER PRODUCT L LINES 
Dual cabinet, pwr supply, fan .. 279 DT-8 Dblsi 
- side/DbIDeEn ........ $479 2 паек ү; санои. computa 
i ichi ystems • Hayes Micro Computer • 
Mit КӨН eu S409 Micro Pro « Toshiba е Nec America 
SEE US AT PRODUX 2000 Tan don iR X : с Са Атры QT compu 
: d ystems » Vista Computer » Ver- 
Los Angeles Convention Center TM 848-1 Thinline............ batim Corp » Call Cables & Card 
April 28-30 TM848-2Thinline............ 459 Cages Available 


Circle 87 on Ingulry card. 


RETAIL STORE: Customer Service: 
ОП Iputer . 42308 Burl Avenue (213) 219-0811 
Hawthorne, CA 90250 natal rte 


Components MAIL ORDER: (213) 219-0808 


P.O. Box 1936 


m р Hawthorne, CA 90250 9 a.m. to 9 p.m. (PST) 
0 a l | Ч а merchandise new. We accept MC, Visa, Check & P.O.'s from qualified firms. 


Res, add 61:96 Sales Тах, Please add shipping: 53.50 first 5 IDs., 605 ea. add. Ib. 


IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GP1B-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 
FEL 
488-80C 


For Model 3 488-808 


Operation For Model 1 
Operation 


Y 2. - 


Model 488-80B or 488-80C Price: $375. 
+ shipping, insurance & tax 
WHEN ORDERING SPECIFY DISK OR TAPE 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Neil Drive е Old Bethpage, NY 11804 
Telephone: (516) 694-3370 


‘Trademark of Tandy Corp. 

There is no affitiation between Scientific 
Engineering Laboratories and Tandy Corp. or 
Radio Shack. 


Circle 384 on inquiry card. 


ЕЛЛА ЕЛДЕ 3DP ER GEOP E PORE RPEEREOERPEUNNUD 


APPLE HARDWARE 


d*6098548b0dEdbpubtbédbOEabODOCOPETESPMR CORN FOSEC T E d EEE ER 


40% to 70% ой! 


Retail 
Price 
16К RAM card... ..... = $149 
80 Column card.. .. ppa ~- 4 
9" Monitor green(very тер); i4 
Clock/cal card.. s 
Disk-Il drive woicontroller. 
Disk-ll controller. . E" 
Joy-stick delux. i... cae near 
Language card only.. ......... 
Lowercase.. sss x i 
Parallel card... + oe 
Serial сагб.................... 
Sup-R-Mad + Bhd ed ee ek bhn 
TekModem (RS-232)., А 
7-80 card.. tus 
Apple-|l+ compat. акки 
Нагдсазе for АР201 (plastic) 
Keyboard for АР201. 
Power supply for AP20 |. 


BOE SSE EERO SREB MEER BEER Eee ee eee »Muommaanunmnaceneveodaostocoa 


We accept Visa, Master Chg, C.O.D., Personal checks. 
All prices good thrujan. 31, 1983 


K & D ELECTRONICS CO. 


1440 PACIFIC COAST HWY., /104 
HARBOR CITY, CA 90710 
(213) 530-1577 


Circle 237 оп inquiry card. 


Gota computer? 


Get a Giltronix Selector 
Switch. 


Eliminate unplugging and re-plugging your CPU's, 
peripherals, and modems. Eliminate expensive 
duplication of interconnection hardware. Connect 
three components to Giltronix Selector Switch 
#S8AB. Then select your connection with a simple 
turn of the dial. Only $79 in OEM quantities. 
Monitoring options available. Full 5 year warranty 
on all Giltronix units. 

SWITCH TO GILTRONIX. 


NITE 


970 San Antonio Aye., Palo Alto, CA 94303 


Circle 192 on inquiry card. 


BREAKTHROUGH 


ÜriginatejAnswer UDS 212 LP Modem 


$395 


j НЕ 


IMMEDIATE DELIVERY 
* Compatible with Bell 212 modems (1200 bps only) 
* Telco powered—no AC connection required 
* Simplified controls—talk/data and originate/answer only 
* Direct-connect to dial-up network 


INS VAI У3 surel. 


Selas—(312) 489-8886 
Servica—(312) 459-8874 


Circle 221 on Inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


‘PACIFIC 
EXCHANGES 
100 Foothill Blyd 
San Luis Obispo. СА 
93401 Ил Cal call 
(805) 543-1037) 


Circle 331 on inquiry card. 


SIGMATEK INTERNATIONAL CORPORATION 
327 Clarkin Ct.. Walnut Creek. CA 94598 


(415] 938-5097 


MICROPROCESSOR CRYSTALS |МН2) 


1000 12288 16895 18412 4.00 each 
2000 2097182 24576 300екһ 
22768 3579545 4000 4 194304 4433619 2.00 each 
49152 5000 50688 5185 $ 7143 2 00 ғасй 
6000 Б 144 6 400. 6 5536 7000 2.00ғасһ 
73728 8000 10000 11000 12000 2.00 each 
1431818. 15575 18000 18432 2.00езеһ 
14 6608 20000 221184 32000 48000 250 each 


TUNING FORK CRYSTALS 13 x 8 Minature] 
32768KH? 1.50each 
JOKH2 1050 KHz Inquire 
EPROMS 
2832 (5У 450051 4.75 each 
2732 (5V 450 nsi 4.50 each 
2764 (5V,450ns) 10.00 each 


DYNAMIC RAMS 
4164 (159051 7.00 sach 


N.A.S.H.U.A. 
5% mini floppy diskette 


SS/SD Soft Sector 20.00 box/10 pc.. 


Minrmum order $1000 For shipping include $2 00 for UPS ground $3 00 
lat UPS Biue Label Ат Caltarnia residents add sales tax 


Circle 392 on Inquiry card. 


NEW! 6-100 BUS COMPATIBLE 


SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 


USES: 
Thos cord cap lura tar) as a brand dione sigle tiburd computer gr a $ Маге Пады vider 
infer сөлі 


FEATURES: 

МНЕ А BA, uprosK ot EPRUM, сз е Stt ВАМ. mo BEST ipu: роту 8 MET 
бшры роп. ane & В} sere mph: pur wifi mitoren Carpe ule uput Aai] 
vidru сит ала tee ry video, цена, birini, Sighs 4 ораш nes 


PRICE: 

Bore boord with documentation 

Mormor 2.4 videu terminal sotiware (т EPROM) . 
Seurce listings (with Mamor purchase . 

Hard ta find Parts Кл (crystal and luse inh PROM’ V 


пт ТУ RN 


Educstionai pma aammad 
Microcomputer 
Systems 


Ұн ығын AN A IEEE ET 
714-553-0133 
~ 


Circle 167 on inquiry card. 


S-100 COLOR GRAPHICS! 


ni GROSPRIIE 


THE STATE-OF-THE-ART COLOR 
GRAPHICS BOARD FOR THE S-100 BUS. 


. deploy consists of backdrop and pattern planes plus 32 sprite 
pianes. 

* Each pixel in a plane can be colored or can be transparent to 
reveal the underlying plane(s). 

« Prioritized planes eliminate the need for hidden object routines 
in applications requiring 3D simulation. 

* Sprites are moved on screen by changing two-byte pointers thus 
simplifying animation applications. 
* Up to 15 colors or 8 gray levels with a resolution of 256 pixels 
horizontally and 192 pixels vertically. 

• Standard NTSC video output connects directly to color monitor 
or to RF modulator tor use with regular color receiver. 

“Оле text and three graphics display modes. 

«On-board 16K byte display RAM separate from system RAM, 

* High quality PC board with solder masks, silkscreen and gold- 
plated contact fingers. 

* Meets of exceeds a!l aspects of IEEE-696 (8-100) standard 

* Documentation includes comprehensive user's manual with 
demonstration programs and Texas Instrument s Manual for the 
new ТМ59978А Video Display Processor used on the hoard. 

• Typical applications include business graphics, industrial pro- 
cess monitoring, dratting/design aid, educational systems and 
video game development. 


$249.95 А 
(assembled & tested) MicroDynamics 
We pay UPS ground shipping in the Corporation 
continental US UPS air add $2.00. Р.О. Box 17577 
COD add $1.50 Foreign add $15.00. Memphis. TN 38117 
TN tesicents add 6% Sates tax. VISA 1901-755-0619 
& MASTERCARD welcome 


Circle 281 on inquiry card. 


Sprint 68 
Microcomputer 


DEVELOPMENT SYSTEM 

8600 MPU, serial 1/О, 48K RAM, dual 8” 
drives, WIZRD multitosking DOS, editor, 
assembler, 14K BASIC, all for $3949 


OPTIONS 

C, PLW., PASCAL, FORTRAN, EROM pro- 
grammer, analog 1/0, parallel ИО. 488 
PIB inlerface, CMOS RAM/ballery, power 
fail cwtect!/power on rose! 


z Winkek Com 

ТТ 4804 South Show 
Lotoyetie, IN 47904 
347. 742-6426 


Circle 458 on inquiry card. 


CHRISLIN YEARS AHEAD IN 
E MEMORY DESIGN - 


О 90 T n rm | 
Porto — Ll RUE ins ІЛІМІ 
VPE a bi L manm 


д uU IA, ш, ше. чь, "е 


512KB SINGLE BOARD IBM MEMORY W/RS232-C PORT 


e Addressable as a contiguous block in 64KB increments thru 1 megabyte. 
e On board parity with interrupt on parity error. 


SINGLE QTY. PRICE: $895.00 MEMDISK 1: $10.00 
MEMDISK 1 Allows memory to emulate disks. Increases system performance!! 


REGERE E 
| s Y тез E | 
ШЫНЫ i 
Е БА 
Ге ым А ЕЕ: 
Рет І 
GAKB SINGLE BOARD EXORCISOR 512KB SINGLE BOARD 
1, 11, AND ROCKWELL MULTIBUS MEMORY 
SYSTEMS 65 MEMORY e Pin to Pin MULTIBUS compatibility for both 8 bit and 16 
€ Parity checker on board. bit systems. | | | 
e Addressable as a contiguous block т АК increments with e On board parity with selectable interrupt on parity 
respect to VXA or VUA. ERROR. | l 
е Pin to Pin compatibility. ө Addressable as a contiguous block in 16K word 
SINGLE QTY. PRICE: $390.00 increments up to 16 megabytes. 


SINGLE QTY. PRICE: $1395.00 


p ЛИЛ т 


{ T | 
Phi n | E 
к. к ^ 
Ts. 
L] 


Hi р 
“i xe Whe nr 
xci зг. 
bee № ом 
ч т E "od 


GAKB SINGLE BOARD 256KB SINGLE BOARD 
$100 MEMORY LSI 11 MEMORY 
© Addressable as a contiguous block in 4K word e On board parity generator checker. 
increments. e Addressable as a contiguous block іп 4K word 
e Battery back-up capability. increments through 4 megabytes. 
e Functions with on-board refresh. e Battery back-up mode. 
SINGLE QTY. PRICE: $390.00 SINGLE QTY.PRICE: 128K x 18 $795.00 


32K x 18 $390.00 
DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


1* Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 e 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVQG) 


Multibus is a trademark of the Intal Corp. LSI Я is a trademark of Digital Equipment Corp. EXORCiser is a trademark of Motorola. 


Circle 79 on inquiry card. BYTE March 1983 521 


C SCREEN EDITOR 


CSE: A full-screen text editor written in C 

е Powerful command set includes cursor control, 
find/replace, biock move, file inclusion, and nested 
macro commands 

е Installation program allows easy customization for most 
popular terminals 

» Available for CP/M-86', МР/М-861, CP/M 2.21, 
M5-DOS!, and ВМ РС: 

» Requires 64K CP/M-86 or equivalent MP/M-86; 56K 
CP/M 2.2; 64K MS-DOS; 64K IBM PC 

* Includes object code. C source code, and manual 

s Available in 8” SSSD format for CP/M-86, MP/M-66, 
CP/M 2.2, MS-DOS 

* $60.00, including UPS; additional versions $20.00 each 


8080 SIMULATOR 


SIMSO: Ап 8080 simulator for the 8086/8088 

» Run CP/M objec: code (СОМ files) on any CP/M-B6 
ог MP/M-86 system : ASM, DDT. dBase 114, C/80, 
MBASIC, ctc. 

• Retain applications software when upgrading irom 
CP/M to СР/М-86 

* Develop and debug CP/M software on CP/M-86 

е BK overhead, TPA сап be &1K 

e 14310 1/10 as fast as a 5 Mhz 8085 (not recommended 
for highly interactive programs such as Wordstar*, or for 
very large, slow interpreted BASIC programs) 

* Includes object code, ASM-86 source code, and manual 

» Available in 8” 55502 format for СР/М-06, МР/М-46 

• $50.00, including UPS 


Both CSE and SIMBO for $90.00 


Northwest 
Microsystem 
Design 


Р.О. Box 10853 - Eugene, OR 97401 + (503) 689-7010 


tm. Digital Research: До Microsoft; "tm, ВМ: “tm, Ashton-Tate: 
Ут. Micropra 


Circle 316 on Inquiry card. 


Now...You Can Monitor 
7 Most Important 
RS-232 Interface Lines 


Made in America 


RS-232-INTERFACE TESTER 


connects in series with any RS-232 interface. LED's clearly 


EPROM EMULATOR AND 
DEVELOPMENT SYSTEM 
$299 KIT, $495 COMPLETE 


System includes chassis and 
power supplies(45V, 12у, %25У) 


280A СРО, BK EPROM апа як РАН 
on-board EPROM programmer 

BPROM emulator socket 

RS-232 port, 780 PIO and 780 СТС 
audio-cassette interface 

$-100 bus extension 

user function keys 

Tiny BASIC and DEBUGGER 


Yang Electronic Systems, Inc. 


307 Compton Avenue, Laurel, Maryland 20707 


[301] 776-0076 


"ok o» o» э + "sot 


Circle 467 on inquiry card. 


GAME DESIGNER 


At new low prices and with 
an expanded product line 


Game Development Systems 
for: Atari* 2600 VCS, Atari 5200 
Supersvstem"! & Colecovision!™ 
Host environment options: Apple II; 
Atari 400/800, ІВМ” DC, TRS-80; 
V]C-20* & more. 

Memory options of cartridge: 4K to 


16k (bankswitching). È EY 


frobco: The Toolmakers of 
the Cartridge Industry 


Call 408-429-1552 for more details 
or write: frobco, P.O. Box 8378 
Santa Cruz, CA 95061-8378 


Circle 430 on Inquiry card. 


| — 1 MORROW NESIGNS 
——3À | 
If you aisg buy ether ап Wi5 MEG HO 
upgrade cr a terminal & $2909 5 & 5/1" 5500 
printer, Else $3095 B CPIM ONLY 


Same-Day Board Swap (Airport to Airport) 


INCLUDING MORR OW $3995 W5 MEG HD & 5a" ВЕГА 
TERMINAL. ELSE $3545 OR ADD FOR 1& MEG 
ҰПЗА 14 51 S-100. 2-80. 65K Static. 1106 user (Need more memary, Safteare 
Б UO {or 6 users) Desk top, win 3 Senal & tP CP/M? Wordsiar? Basic 80: 
Corect: Logicale: Валс; Pilot: & Pearl DEM Оаа Base Management 
System’ Shipment from factory with faciory waranty Professionat tutonng 
buddy system tor beginners | 

CPC also includes wilh ( Ж) systems: Payroll. GL, АН, AP Fixed Assets, Raw 
& Fimshed Inventory, Mail List, Transendental Pak. Loan Amcoihization. 

6 Funclion Compound imerest, 4005 af CPM Шу Source Code and Starfrek 


* АЛ CompuPro cost-plus 

109 or less Shipment 

om М Pro Шот drsttiguter s stock 
Cal for cur system pnces 

Includes CPC software 


Dot Matrix Printer Interfaces with Apple II 

Featuring an Apple П®&-сотраНЫе parallel 
interface, Addmaster Corporation has produced 
a new dot matrix printer, Model 170. The inter- 
е чо а МӨЛ ONES: type, uer and 
tax}; we accept MC, Visa. FREE: illustrated catalog of problem -25 interface connector, Baudot, and day -- 
detecting equipment, Phone 815/539-5827, Маке checks and time clock. The Model 170 provides 18 or 
payable to: 21 characters per line, 6 lines per inch print 


density, on standard 2/2” adding machine tape. 
В:Н = Designed to use with personal computers, 
electronics 
Box 475 B, MENDOTA, IL 61382 


display status of 7 functions: transmit dala, receive data, 
request to send, clear to send, data set ready, carrier detecl, 
dala terminal ready. Requires no power; may һе left in per- 
manently. Satisfaction guaranteed. ORDER NOW! Only$39,95 
plus $1.75 for postage and handling, (IL res, add 5% sales 


® * Computers, termnats E 
STelVideo == 
prices. Call 


~ Full е dBase II. ит. 
Pl orecasling, & relat 
Wb Ashton-late 7 оша 
PRINTERS: Окі, Clton, NEC, Diablo, M/T, etc. 
TERMS; Cash wih oder 


жш rt CostPlus 
CALLUS 9AM to 10 PM 
205 879- 5976 P.O. Box jt Mer 


205 87 9- 4735 Qur bank 15 ts (Nationalof Birmingham, (295) 326-5120 


Model 170 will produce hard and carbonless 
copies of programs, data or results. Write 
Addmaster Corporation, 416 Junipero Serra Dr., 
San Gabriel, СА 91776 or call 213/285- 1121. 


Circle 43 on inquiry card. Circle 7 on inquiry card. Circle 122 on Inquiry card. 


MAIL ORDER SHOPPERS 

gs AMAZING NEW DIRECTORIES 
4 _ WHERE TO BUY PRODUCTS FOR 
ANY POPULAR BRAND OF COMPUTER 


Touch Tone 
Decoding Modem 


Convert Touch Tones to ASCII. 
TheTouch Tone Decoder Modem 
Offers a low cost solution to re- 


KEEP YOUR SYSTEM UP TO 
DATE WITH THESE INNOVATIVE 
PRODUCTS FROM CCM. 


e Hundreds of Mall Order Dealers 
е Thousands of Products 
е Save Time—Save Money 


Computers, Software, Hardware, @ 8088 COPROCESSOR 


Accessories, Supplies and More 
22 Sections Devoted To Specific Brands 
of Computers 


DIRECTORY VOL.1—$6.98 


Altos™ Appie™ Atari™ Commodore™ 
Compupro™ Compustar™ Cromemco™ Digitat™ 
HP™ IBM’ 


DIRECTORY VOL.2— $6.98 


NEC™ Northstar™ Sanyo ™ Seattle ™ Sinclair ™ 
Superbrain™ TRS-80™ Televideo ™ Vector™ 
Victor'" Xerox ™ Zenith '" 

Both For $1 2.35 
Plus $0.50 Each P&H 
Check or MO, Calif. Orders Add Sales Tax 


CAVERLY'S INC. 


DEPT. B-3, 512 BRIDLE CT., 
WALNUT CREEK, CA 94596 


Circle 71 on inquiry card. 


CPU CARD — $325 
@ 5511 MATH CARD —$345 
@ 8 CHANNEL A/D CARD —$125 
FOR FURTHER INFORMATION OR TO 
ORDER WRITE: 

CCM, INC 
PO BOX 2308 
RESTON, VA 22091 
or call 
703-620-3403 
MC/VISA ACCEPTED 


Circle 72 on Inquiry card. 


mote monitoring and data entry 
applications. It autoanswers and 
connects any host computers 
asynchronous RS-232 port with 


the telephone system. Select 300, 
600, or 1200 baud data rate or 
optional external audio input. 
$500 single quantity. Touch Tone 
send/1200 baud receive terminal 
available. 


the microperipheral corporation 


2565 152па Avenue NE 
Redmond, WA 98052 


[206] 881-7544 


Circle 283 on Inquiry card. 


Д\ Alspa Computer, 


The price- performance leader. Includes ZBOA, 1 or 2 full 8" 
drives (double density. double sided). 3 serial and 1 parallel 
port, and winchester port. Prices start at less than $2000. 
DEALER and OEM inquiries invited. 


SPECIALS on INTREGATEO CIRCUITS 


6502 7.45 10/695 50/655 100/6.15 
6502A/6512A 8.40 


10/795 50/7.35 100/6.90 
6520 PIA 5.15 10/490 50/4.45 100/ 4.15 
6522 VIA 645 10/6.10 50/575 100/ 5.45 
6532 790 10/7.40 50/ 7.00 100/6.60 
2114-L200 2.45 25/2.30 100/215 
2716 EPROM 490 5/450 10/4.00 
2532 EPROM 7.90 5/745 10/690 
6116 2KX8 CMOS RAM 790 Á 5/745 10/690 
4116 RAM B for 14 


Zero Insertion Force 24 pin Socket [Scanbe) — — 200 


EN 


Anchor Automation Signalman Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 


AllSignalman Modems are Direct Connect, andinclude cables 
to connect to your computer and to the telephone. Signalman 
Modems provide the best price-performance values. and start 
at less than $100. Dealer and OEM inquiries invited 


Mark | RS232 

Mark il for Atari B50 

Mark IV for CBM/PET with software 
Mark V for Osborne (software available) 
Mark VI for ІВМ Personal Computer 
Mark Vil Auto Dial/Auto Answer 

Mark VIII Bell 212 Auto Dial/Answer 


OC HAYES Smartmodem 229 
DC Hayes Smartmodem 1200 545 
RS232 М00ЕМ — CCITT frequencies 175 
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We carry Apple 1+ from 
Bell & Howell 


65 
Apple LOGO 150 
Video Recorder Interface 545 
Super Serial Card 149 
Thunderclock Plus 119 
280 Softcard and CP/M (Microsoft) 235 
Parallel Printer Interface/Cable 80 
Grappler Interface 139 
TG Producis Joystick for Apple 4B 
TG Paddles 32 
DC Hayes Micromodem II 299 
Videx 80 Column Card 259 
Hayden Software for Apple 20% OFF 
Silentype Printer and Card 310 
Graphics Tablet and Card 645 
Apple PASCAL Language 195 
Apple FORTRAN 160 
We stock EDUWARE Software 
GENIS | Courseware Development System 145 
Unicom Grade Reporting or School Inventory 250 
Executive Briefing System with fonts 225 
Apple Dumpling (Microtek Printer Interlace 115 
Apple Dumpling with 16K Buffer 160 
PIE Writer Word Processor 120 


Circle 4 on Inquiry card. 


(Ясогптосіоге 


See us for Personal, Business, 
and Educational requirements. 
Educational Discounts available. 


PETSCAN $245 base price 


Allows you to connect up to 35 СВМ/РЕТ Computers to 
shareddisk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con- 
figurations. Base configuration supports 2 computers Addi- 
tional computer hookups $100 each. 


mmm m mm nmm ао ч d ROSES SEIS momo m mene mr 


Commodore COMMUNICATES! 
$129 


Intelligent Terminal Package includes — 

ACIA hardware based interface. DB25 Cable and STCP Soft- 
ware with remote telemetry. transfer to/from disk, printer out- 
put. XON-XOFF control. user program control. and status 


VE-2 IEEE to Parallel Interface 119 


Includes case. power supply. ful B-bit transmission. and 
switch selectable character conversion to ASCII 


VIC 20 Products VIC Sargon 11 Chess 32 


VIC Modem 93 VIC GORF 32 
VIC RAM Cards in stock Meteor Run (UMI) 39 
VIC SuperExpander 53 Vanilla PILOT 27 
VIC 16K RAM 95 Аток (ИМИ 20 
Thom EMI Software Snakman 15 
HES Software Rubik's Cube 13 
VIC Omega Race 32 Programmers Reference 15 
Spiders of Mars (UMI) 39 Renaissance (UMI) 39 


Programmers Aid 45 VIC Adventure Series 
VICTORY Software for VIC and C64 


Street Sweepers 12 Maze in 3-D 12 
Night Rider 11 Cosmic Debris 12 
Treasures of Bat Cave 12 Grave Robbers Advent 11 
Games Pack | 12 Games Pack |! 12 
Victory Casino 8 Adventure Pack I 12 
Adventure Pack 11 12 Trek 11 
Commodore 64 Programmers Reference Guide 15 
Compute's First Book of PET/CBM 11 
POWER ROM Ultilites tor PET/CBM 78 
WordPro 3+ - 32K CBM. disk. printer 195 
WordPro 3+ /Б4 

WordPro 4+ - 8032. disk. printer 300 
SPELLMASTER spelling checker for WordPro 170 
VISICALC for РЕТ, ATARI, or Apple 190 
PETRAX PET to Epson Graphics Software 40 
SM-KIT enhanced PET/CBM ROM Utilities 40 
Programmers Toolkit ^ PET ROM Utilitres 35 
PET Spacemaker Il ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET. CBM. 4040. or 8050 8 
VIC or C64 Parallel Printer Interface 79 
CmC IEEE-RS232 Printer Interface — PET 120 
SAD} Intelligent IEEE-RS232 or parallel 235 
ZRAM - CBM 64K RAM. Z80, CP/M 550 
Programming the PET/CBM (Compute!) — R, West 20 
Compute First Book of VIC 11 
Whole PET Catalog (Midnight Gazette) 8 
Color Chart Video Board for PET 125 
PET Fun and Games (Cursor) 11 


FlexFile for PET CBM, 664 $110 


Database, Аеро Writer wit Calculations, Майпо 1515 _ 


FORTH for PET full FIG model — Cargili/Riley $50 
Metacompiler for FORTH tor independento бес! code | 30 
KMMM PASCAL for PET/CBM 85 
EARL for PET/CBM Disk-based ASSEMBLER 65 


Super Graphics — BASIC Language Exercises 45 
Fast machine language graphics routines for PET/CBM 
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RAM/ROM tor PET/CBM 4K $75 8К $90 


DISK 
SPECIALS 


Scotch (3M) 5" ss/dd 10/225 50/210 100/205 
Scotch (3M) 5" ds/dd 10/315 50/290 100/285 
Scotch (3M) B" ss/sd 10/2.40 50/ 220 100/2.15 
Scotch (3M) 8” 55/00 10/295 50/270 100/2565 


We stock VERBATIM DISKS 


Write for Dealer and OEM prices 
BASF 5” or 8” 10/ 2.00 20/195 100/185 
NEW BASF Qualimetric Disks also in stock 
Wabash 5"55/54 10/180 50/175 100/ 1.70 
Wabash 5” ss/dd 10/ 2.00 50/ 195 100/190 
Wabash 8” 55/50 10/200 50/195 100/ 1,90 


We stock MAXELL DISKS 


Write for dealer and OEM prices. 
Disk Storage Pages 10 for 85 Hub Rings 50 for $6 
Disk Library Cases 8”--300 5"—225 
Head Cleaning Kits 11 


чала анты mm ---- mmm hmmm m mm mm mom mom de odo dn dn dn oom mmm 


CASSETTES—AGFA PE-611 PREMIUM 


High output. low noise, 5 screw housings 
C10 


10/61 50/58 100/ 50 

C-30 10/85 50/ 82 100/.70 
SPECIALS 

Zenith 2VM^121 Green Phosphor Monitor 109 
VOICE BOX Speech Synthesizer (Apple or Atari) 
Many printers available (Star. Brother. OKI, etc) 
We Stock AMOEK Monitors 
Watanabe Intelligent Plotter 1095 6-pen 1395 
ISOBAR 4 Outlet Surge Supressor/Noise Filter 49 
We stock Electrohome Monitors 
dBASE Il 390 
Panasonic TR 120M1P 12” Monitor (20 MHz) 149 
Panasonic CT 160 Dual Mode Color Monitor 285 


Franklin Computers ” special system price 
Hewlett! Packard Calculators available 


USI Video Monitors—Green or AMBER 20 MHz hires 
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ALL BOOK and SOFTWARE PRICES DISCOUNTEO 
A P Products 15% OFF 


Synertek SYM-1 Microcomputer SALE 189 
KTM-2/80 Synertek Video and Keyboard 349 
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mirn | data 
systems 


Z19 Video Terminal (VT-52 compatible) 695 
71-1 Intelligent Communications Terminal 479 
7100 16-bit/8-bit System CALL 


We stock entire Zenith line. 


ATART 


SPECIALS 
800 Computer 525 Microsoft BASIC 72 
400—16K 269 MISSILE COMMAND 29 
810 Disk Drive 440 ASTEROIOS 29 
Thorn EM! Software STAR RAIOERS 34 
850 Interface 170 Space Invaders 29 
inside Atari DOS 18 Аг Graph (Compute) 11 
Joysticks or Paddles 19 . Caverns of Mars 33 
Microtek RAM Cards PAC-MAN 36 
EduFun Software CENTIPEDE 36 


Pilot 65 First Book of Atari 11 
Super Breakout 29 + Anchor Modem—Atani 85 
APX Software Call Other Atari products — Call 


BYTE March 1983 523 


IBM 
PERSONAL 
COMPUTER 
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OSBORNE 
И COMPUTER 


64K, 2 DOUBLE SIDED DRIVES & 
SOFTWARE .,.,................. $1,750 


PRINTERS: EPSON, OKIDATA & 
GEMINI isc neta еее sche eee ees CALL 


COMPUTER HORIZON 
7341 Clairemont Mesa Bivd., Suite 106, MB 135 
San Diego, CA 92111 Tel: (619) 565-0158 


Circle 101 on inquiry card. 


APPLE® 


COMPATIBLE 


ы ы, SALES 
А WIP Packs 
APPLE® CRNCE WI64K 
RANA ELITE ONE W/CNTR 
12” AMBER MONITOR 
SMITH/CORONA TP—I PRINTER 
WORD PROCESSING SOFT. 


ON SALE $1899 
AND MORE —Savings & Selection 


Apple lle Aoc arx r3 REX ERU S dada CALL 
KayPro ||........... КӘРІЗ sah 

Franklin Ace 1000 ....... 

Coli mbia МРС. 

Syscom 2 . 


wc pon рэ 5 otv 9 P asc on. р ++ 


Smith-Corona TP-I 


For Complete Selection and 
Lowest Prices — Free Catalog 


COMPUTERS 
more 


2420 University Ave., Suite 3, San Diego, Ca. 92104 
(619) 291-1442, Telex 697120, Datamax Attn: бері, 322 


ONLY $68 FOR ALL THREE!! 


PERSONALPAC'M: 3 menu-driven ''user 
friendly'' time savers. | 
BILLTIME: Program expense categories 
w/o programming experience. Easily add, 
delete, update bills. Sort several ways. 
BANKBAL: Reconcile checkbook fast! Flexi- 
ble and handles all types of income and ex- 
penses. 
APPTCAL: Keep track of all engagements. 
Easily add, delete, update, and list appoint- 
ments. 
USE AT HOME OR AT THE OFFICE 
Sold on PC DOS-formatted diskette. Send 
check, money order or C.O.D. to: 
SEARS ELECTRONICS INC. 
‘time saving software designers '' 
Tirrell Hill, Goffstown, NH 03045 
(603) 497-3074 


Circle 386 on inquiry card. 


THROUGHPUT 


SERTTLE COMPUTER PRODUCTS GRZELLE 
SCION MICROANGELO GRAPHICS SYSTEM 
INTEGRAL DATA SYSTEMS PRINTERS 
BRUCH & LOMB DHP-29 PLOTTER 
poo ae & E UAE WIN 
IEEE -488 aaa 


COMPLETE 575186 FROM $5288 


FOR THE IBM 


SEATTLE COMPUTER PRODUCTS АЯМ+ 
SCION 16 COLOR 648X488 PIXELS 
ANALDG-DIGITAL & OIGITRL-RNFLOG 
IEEE-488 еге AND MORE 


ИШЕ J. ПЕР 
1 ROBERTS RD. , VELLESLET, MA 0218] 
(0171-235-995 


ESTABLISHED 1978. SPECIALIZING ІМ 
CONSULTATION AND SYSTEMS INTEGRATION 
| Fon ENGINEERING/SCIENTIFIC USES. 


Circle 80 on inquiry card. 


SBC 8671 


contalned con: 
trol computer. 


Features: 2109 28671 microprocessor with 2K 
basic interpreter. Sockets for 48K of on board 
user memory. 48 parallel I/O lines, RS 232 & 
20MA current loop serlal communicatlons, 
and тоге... 


Custom & Oem ver- $532 500 
Slons also available Each 
*Z8 18 a Trademark of 2109 Corp. 
Lehmann & Associates 
Р.О. Box 566, Maumee, Ohio 
(419) 891-0887 


Circle 245 on inquiry card. 


$ 
IB М -оцанеу 
Printing for 
Your Computer 
же: Complete system with 


top-quality ІВМ 

Electronic typewriter 

is ready to plug into 

your computer. ог, you can 


convert your own ІВМ Electronic or Selectrice. 
ғ ІВМ approved since 1978. 
| EXE „РОГ ali popular computers. 
• No special software required. к=) 
• Money back guarantee. 


eee MORE SUPER SPECIALS! *** 


Smitti-Corona TP-1 $629  Teievideo925 $788 
Teletek Systemaster $792  AnadexDP3500A $1388 
Software, other products Call! StarPrinters Cail! 


Call our professionals for best service and price. 


+ We export to all countries. « 
IPEX INTERNATIONAL, INC. 
5115 Dougtas Fir Road 
Calabasas, СА 91502 U.S.A. 
Telex/TWx 910-494-2100 


(213) 710-1444 


ІВМ and SELECTRIC are trademarks of IBM Corp, 


Circle 225 on inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, СА 
93401. In Cal. call 
(800) 592-5935 ar 
(805) 543-1037. 


Circle 331 on inquiry card. 


Bargain 
Boards” 


Best prices around on 


boards. 


RAM 21-$766. 
M-Drive/H-$998. 


Call or write for 
additional board prices 
or to place orders. 

Include $6.00 par boerd for ahipping and hendiing. 
6331 Fairmount Ave. #701 
El Cerrito, Ca. 94530 

(415) 524-8352 
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ScreenGen 
FULL SCREEN CONTROL 


An assembler subprogram you call from your 
BASIC or COBOL programs to handle screen 
Input/output as IBM mainframes do. 


You just define a table/array in your program 
specifying screen formats, and call ScreenGen 
to do all the (/O for you. 
e Input or display a fuil screen with one single 
command 
* Use all of your CRT video attributes 
* Define up to 24 function keys 
» Define templates for display and input. 
Six standard editing templates built-in. 
* Validate input while keying. Insert and 
delete characters to correct fields 
* Tab fieids forward and backward 
e Superfast screen operation 
Available now for 
Microsoft BASIC-80 CP/M 
COBOL-80 TRS-80 
Dig. Research CBASIC Apple 11“ 
Ryan McFarland RM/COBOL Manual 
Radio Shack BASIC Only 5 
RS/COBOL *requires softcard 
Source code included 
IBM PC available soon 


IITERDRTR systems inc. 


1051 Clinton St., Buffalo, N.Y. 14206 ,., 
418] 493-8875 _ 


HBS TERZARO 


Circle 223 on inquiry card. 


wabash 
diskettes : 
$1.39 each! 


Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
Forover 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 


Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. Aftercoating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 


Special Seal...Helps Prevent Contamination 
Tokeepoutforeign particles, a unique heat seal bondsthe 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek? evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 


Each Diskette is 10096 Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity — that's 
what Wabash quality is all about. 


Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 1096 surcharge. Quantity discounts are also avail- 
able. Order 500 or more discs at the same time and deduct 
196; 1,000 or more saves you 296; 2,000 or more saves you 
396; 5,000 or more saves you 496; 10,000 or more saves 
you 596; 25,000 or more saves you 696; 50,000 or more 
saves you 796 and 100,000 or more discs earns you an 896 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 


CE quant. 

SAVE ON WABASH DISKETTES 100 price 

Product Description Part # per disc (S) 
8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.99 
8" Same as above, but bulk pack w/o envelope F111B 1.79 
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99 
8" SSDD ІВМ Compatible (128 B/S, 26 Sectors) F131 2.49 
8" DSDD Soft Sector (Unformatted) F14A 3.19 
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 3.19 
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 3.19 
B" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 3.19 
5%" SSSD Soft Sector w/Hub Ring M11A 1.59 
5%” Same as above, but bulk packw/o envelope M11AB 1.39 
5%" SSSD 10 Hard Sector w/Hub Ring M41A 1.59 
514” SSSD 16 Hard Sector w/Hub Ring M51A 1,59 
54" SSDD Lanier No-problem compatible M51F 2.99 
5%" SSDD Soft Sector w/Hub Ring M13A 1.89 
5/4" Same as above, but bulk packw/o envelope M13AB 1.69 
5/«" SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79 
5%“ SSDD 10 Hard Sector w/Hub Ring M43A 1.89 
5%” SSDD 16 Hard Sector w/Hub Ring M53A 1.89 
54" DSDD Soft Sector w/Hub Ring M14A 2.79 
5%" DSDD 10 Hard Sector w/Hub Ring M44A 2.79 
574" DSDD 16 Hard Sector w/Hub Ring M54A 2.79 
5%” 5500 Soft Sector w/Hub Ring (96 TPI) M15A 2.69 
5/4” DSQD SoftSector w/Hub Ring (96 TPI) M16A 3.79 


SSSD = Single Sided Single Density; 5500 = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TP! = Tracks per inch. 


Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 496 sales tax or 
supply your tax 1.0. number. Written purchase orders аге accep- 
ted from approved government agencies and most well rated 
firms at a 3096 surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 B-inch discs or $6.00 per case or partial-case of 100 5%-inch 
mini-discs for U.P.S. ground shipping and handling in the con- 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place acredit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 


Copyright *1982 Communications Electronics Ad #110582 


MEMBER 


DIRECT MAIL 
MARKETING ASSOCIATION 


Order Toll-Free! wabash 
800-521-4414 error-free 


In Michigan 313-994-4444 diskettes 


TM 


A COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix C1 Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 


BYTE March 1983 525 


312-593-6363 between 9 AM to 4 PM Central Time. 
Circle 86 on inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D's 
accepted 


PACIFIC 

EXCHANGES 

100 Foothill Blvd. 

San Luis Obispo, CA 

93401 In Cal call 

(800}592-5935 or 
05)543-1037 


Circle 331 on Inquiry card. 


OLIVETTI M-20 
COMPUTERS 


COMPUTERS kp m 


M-20 Computer, 128k, Single Disk $3087 $2469 
M-20 Computer, 128k, Dual Disk 3682 2945 
32k Memory Expansion 229 180 
Color Monitor & 32k Memory 1700 1360 
11Mb Internal Hard Disk 3782 3025 
Eagle 1 Computer 2995 2595 
Eagle Ill Computer 3995 3495 


PRINTERS 


Dot Matrix Printers — Call - 
Letter Quality Printers — Call - 
Olivetti Thermal Graphics Printer 100 1700 
Panasonic 6-Pen Plotter 1995 1596 


SOFTWARE — Call - 


CALL FOR GREAT DISCOUNTS 


on ай Olivetti Computers, Software, Printers, etc. 


WE DEAL. 


— —— TimeSaver Systems 


206/927-9024 
15 Central Way, Suite 320, Kirkland. WA 98033 


Circle 387 on inquiry card. 


CHIPS DALE rj] 


THE INFLATION FIGHTERS! 


4116250ns8/59,50 100+ 1.05 ea. 
4116 200ns B/$10.00 100+ $1.05 ea. 
4116 150ns В/81 1.50 100+ 61.25 ea. 
4116 120ns 8/$14.50 100+ $1.50 ea. 
4116 120ns B/$15.50 100+ $1.50 ea. 
2114L 300ns B/$ 10.50 
2114L 200ns 8/812.00 

*4164 200ns $4.65 ea. 

“4164 150ns $5,10 ea. 

*6116 150ns $4.00 ea. 

*6116 200ns 53.85 еа, 

*6116LP 150ns $4.75 en. 

*1791 Disk Controller $20.00 
1777 Disk Controller $17.50 

Z80A, ZGOACTC, 280А PIO $3.00 ea. 
B255 $4.25 
2716-1 5V 350ns В/84.25 ea. $5.00 ea. 
2716 5V 450ns $3.00 ea. 

2732 5V 450ns 63.85 ea. 

92532 5V 450ns $4.25 ea. 

*2764 5V 300ns 28 pin $9.00 ea. 

*2764 5V 24 pin CALL 

#2564 5V CALL 

**8087 CALL 

68000 CALL 


Allow up to 3 wks. for personal checks to clear. Please include 
phone number. Prices subject to change without notice. Shipping & 
Handling for Chips $3.50. FOB Bellevue, WA. for all etse. Wash. 
residents add 6.5% Sales Tax, 


CHIPS & DALE 1-206-451-9770 
10655 М.Е. 4th St., Suite 400 
Bellevue, WA 98004 


Circle 78 on inquiry card. 


SPECIAL OFFER 


TURBO-MICRO COMPUTER 
Complete System With Networking Capability 


*1to 16 independent users. 

*20 to 80 M. Byte hard disk 

“СРІМ ог TurboDos Operating System 
“100% CP/M Compatible 

*S-100 BUS Structure, master/slave concept 
3.2 M. Byte Desk Top Turbo-Micro 
Computer, 1 to 6 users 

20 M. Byte Hard Disk Desk Top Turbo- 
Micro Computer, 1 to 6 users 

20 M. Byte Hard Disk Stand-Alone Turbo- 
Micro Computer, 1 to 16 users $5595.00 


Write or call for complete information and price 
package. 
ADVANCED COMP. TECH. 
SAN DIEGO, CA (819) 571-2746 


Circle 12 on inquiry card. 


TAXMAN-83 


An Interactive TAX MANagement Program for 
VisiCalc™& Super Calc™ Users 


TAXMAN-83 provides you with the capability to easily calculate e your 1982 
taxes by using the already proven VisiCalc”™ and SuperCale™ electronic 
spreadsheets. 

TAXMAN-83 prepares and prints 1982 individual income lax relums. 
TAXMAN Som sders alita x alt emalives, computes the lowest lax possible, 
tests reasonableness and tells you which forms але necessary for filing. 
TAXMAN-83 includes the loliowing forms/schedules: Federal 1040; 
Schedules A, 8, C, D, E, F, G, В, RP, SE, ES, U, М; Forms 1116, 2106, 
2119, 2210, 2440, 2441, 3468, 3903, 4136, 4137, 4255, 4562, 4563, 4605, 
4684, 4797, 4798,4835, 4952, 4970, 4972, 5320, 5544, 5695, 5884, 6249, 


6251, 6252, 6478, 6765, 6781; Tax schedules X, YS, YJ, Z; Tax tables; 


Sales tax tables for all states. 
ТАХИАН 83 is now available for most microcomputers uliling 
VisiCalc"" or SuperCatc™. 


PRICED AT ONLY 
Call: 1-205-533-7590 
аб г 
INT ERNA TIONAL 


303 Williams Avenue, Huntsville, AL 35801 


C LANGUAGE 
PROGRAMMERS 
c-systems 
C COMPILER 
Now wit: c-window" 
The first c language source level 
program testing and debugging taol. 


Single step by c source line. 
Set breakpoints at line numbers. 


Display and alter variables by symbol 
name, using c expression syntax. 
No more printf or assembler level 


debugging! 


c-window™ is a support pockage for 
the c-aystems C COMPILER for 
8086/8088 based systems. 


ии + OTE e 
Contact: QE Civit COMTAR MARCH IE 28 1H) 


c-systems SE EUS Ш BOOT ива 


P.O.Box3853 mierton CA 92634 
TM c-systems 714-637-5362 


Circle 67 on inquiry card. 


ANUDATA 


COMPUTER PRODUCTS 


PRINCETON GRAPI]NHC HIGH RESOLUTION 
RGB COLOR MONITOR FOR IBM-PC CALL 


TANDON FLOPPY DRIVE TM 100-2 $255 


VERBATIM DISKETTES 5 1/4" SS ПП $24.50/10 
DS DD $38/10 


FOR INFORMATION OR ORDERS CALL 


914-221-1560 


OPEN 7 DAYS A WEEK 


73 BRANDY LANE 
WAPPINGER FALLS, NY 12590 


Circle 23 on Inquiry card. 


ONE BOARD CP/M?^SYSTEM 
FOR NETWORKS 


Features: 


s 84 х 12% inches * CRT Controller 

е 10 MHZ 8085 CPU s B212 FD Contraller 

* 64K RAM * Winchester Interface 

* B80 KBIT/SEC * 2 RS-232 Channels 
Netwark Port 


Documentation $20 
СР/М Floppy Disk Op. System 5180 
Check ar Money Order 


INCORPORATED = 
11400 Dorsett Rd. 


Maryland Heights, MO 63043 
(314) 739-0055 


Circle 38 on inquiry card. 


Maxell 
Diskettes 


The floppy disks that meet 


or exceed every standard 
of quality. Dealer inquiries 
invited. 


Call Tol Free 
1-800-2 37-89 31. 


In Florida, сай 
813-577-2794. 


Tech* Data Corporation 
3251 Tech Drive North 
St. Petersburg, FL 33702 


Circle 419 on inquiry card. 


: DRIVES 


IBM * APPLE И ¢ APPLE ИІ 


QUENTIN 
OR 


MICRO-SCI 


APPLE И 5 1/4" 


WE HAVE IT ALL! 
OVER 500 TITLES 


IBM « APPLE e CP/M 
PARTIAL LISTING 


ARCADE MACHINE 
BEAGLE BROS. 

ВР! GL, АР, AR 
BRODERBUND 
DATAMOST 
EDU-WARE 
FROGGER 

HAYDEN PIE WRITER 
HOME ACCOUNTANT 
HOME ACC'T + (IBM) 
INFO. UNLIMITED 
MICROPRO $CALL 
MICROSOFT $CALL 
MULTIPLAN (CP/M, IBM) 199.00 
PEACHTREE SCALL 
PERFECT SOFTWARE $CALL 
PFS $CALL 
SCREENWRITER II 99.00 
SIRIUS SCALL 
SUPERCALC 215.00 
TRANSEND 118.00 
WIZARDRY 35.00 
WOROHANOLER |I 138.00 
ZORK |. И, НІ 27.00 


$31 00 
$CALL 
298.00 


SCALL 
$CALL 
30.00 
119.00 
59.00 
119.00 
SCALL 


Ke KENSINGTON 
М7) MICROWARE 


e- 
Р. 


SYSTEM SAVER 


= Surge Suppression 
* Dual Outlet 
өш Listed 5 
e Fits Apple 
Stand 


EPSON RIBBON 


DEALER 
INQUIRIES 
INVITED 


HOURS: MON-FRI 8AM - 7P 


Circle 97 on Inquiry card. 


$CALL | 


269? 


WE CARRY MOST 
PRODUCTS. PLEASE 
CALL IF NOT LISTED 


PARTIAL LISTING 


DISK LIBRARY CASE 
FLIP FILE 
GRAPPLER + 
HAYES MICROMODEM I 

| JOYPORT 
KRAFT JOYSTICK 
M & R ENTERPRISES 
мх-80 PRINTER STAND 
MX-PLUS 
MICROBUFFER 1 32K 
MICRO-SCI DRIVES 
MICROSOFT ІВМ RAMCD 
MICROSOFT SOFTCARD 
NOVATION PRODUCTS 
PAYMAR L/CASE. REV.7 
РКАЗО 
PRACTICAL PERIPHERALS 
SHIFT KEY MODIFICA TION 
VISTA PRODUCTS 
WILDCARD 
WIZARD BPO 


| C3 Products 


Paddles 
Joystick 11 
Select-A-Port 
All af Above 
Trakball 
Joystick ІН 
Joystick ІВМ 


CA 


82А ВЗА 84 | 93 | 
CALL FOR LOWEST PRICES 


SCALL 
$CALL 


М - SAT & SUN 10AM ~- 4PM mem (и 


PRICES SUBJECT TO CHANGE * ALL ORDERS РОВ SAN JOSE 


OKIDATA EO BASIS108 


APPLE COMPATIBLE 
COMPUTER 


CALL FOR LOWEST PRICE 


SMITH-CORONA 


EPSON 
юв | тв [ме 


TP-I 


DAISY WHEEL 


$57500 


Compatible with 
DOS 33. CPM 


Visicalc, PASCAL $5900 


2 YH WARRANTY 


IBM-APPLE lj- APPLE Ш 
Visilink (Apple) 179.00 
Visicalc (IBM or Apple) 179.00 
Desktop Pian ІІ (Apple) 17800 
Desktop Plan (IBM) 249.00 
Visidex (IBM or Apple) 179.00 
Visifile (Apple) 179.00 
Visifile (IBM) 249.D0 
Visiplot (Apple) 145 00 
Visischedule (Apple) 229.00 
Visiterm (Apple) 75.00 
Visitrend/Plot (Apple) 229.00 


2.50 
20 00 
139.00 
28800 
49.00 
47.00 
SCALL 
13.00 
45 00 
238.00 
$CALL 
299.01 
23800 
SCALL 
2000 


54776 227 
SYSTEMS 
$319% 


459 
gga 


ѓа 


64K 
128K 
V-C Expand BO 


Ра 
44 Mountain Computer 


Legend Industries 
CPS Card 

CPS Cable 
Ramplus+32K 

Rom Writer 

Clock 

Music Syslem 
Super Talker 
Expansion Chassis 
Card Readar 
A/O-D/A 

Visicalz Expander 


| БАҚ ium 5 5299" 
TRR TE ее ун 479% 
Pascal Super Systems $CALL 


раль 


Verbatim. 


5 1'4" 1100) 

5 3/4" (10] 

B8" (10) 

Head Cleaning Kit 


MONITORS 


BMC 12" Green Au 
BMC 12" Green Eu 
USI PI3-12" Amber 
US! PI4-9" Amber 
NEC 12" Green 
NEC 12" Color 
AMDEK 

SANYO 


88% 
129% 
169» 
159% 
179" 
349% 

$CALL 
$CALL 


529% 
40% 
47% 


109% BO Column 


Enhancer |! 

Soliswilch 

Function Sirip 

Inverse Video 
Applewriter Pre-Boot 
Visicalc BO боймага 
Vigicalc 80 w/mem, exp 


459 


MX 80 
MX 100: 


$ 7994 ОГ З for 2099 
1199.4 or З for 32% 


MAIL ORDERS & RETAIL STORE 


B60 5. Winchester Blvd. 
San Jose, CA 95128 


(408) 985-0400 


COMPUTER 
DISCOUNT 
PRODUCTS 


LI EEG. г аа | 


PARALLEL INTERFACE 
PROBLEM? 


PRINTER OR COMPUTER? 
The Detectabyte? Model BD-1 

® Connects To Computer Parallel 
Output Port (36 Pin Connector) 

e indicates ІІ Preselected Character 
Was Sent 

ә Complete With Power Supply And 
LED Display 

® Scope Sync Output 

® Minimizes Repair Costs& Turnaround 
Time 


Price $1 69.50 Plus$3.00 Shipping 


(California Orders Add 6% Sales Tax) 


The Partran Company 
2520 S. Fairview Avenue, Suite F 
Santa Ana, CA 92704 
(714) 662-0709 


Circle 340 on Inquiry card. 


WORD PROCESSING — PLUS 
SPELLBINDER 


A Word Processor for CP/M and MS-DOS Systems, 
with built-in mail list, sorts by zips, alpha and cues, 
forms generator, column addition and more. 


LIST РГАМ-А РГАМ-В PLAN-C 
$495 $356 $321 $285 


Other CP/M, MS-DOS and Apple software avaitable 
with same terms. Write or call for full spec sheets or 
further information. 


PLANS: 


А - Phone support, exchange privilege, 90 days 

В. Phone support, exchange privilege, 30 days 

C - Support limited to supplied documentation, no 
exchange except for bad disk replacement. 


Additional support available at $20/hour. 
TERMS: 


Prices include cash discount. Add 4% for charge or 
COD orders. Add $5 shipping and handling. 


Suite 14-04 
3322 Mem. 
Pkwy., S.W. 


Circle 135 on inquiry card. 


| WILL BEAT ANY COMPETITORS PRICE 
PROVIDED ІТ 15 NOT BELOW MY COST. 
TRY TO BEAT THESE !C PRICES: 


DYNAMIC RAM 
84K 200 ns $4.85 
B4K 150 ns 5.10 
16K 200 ns 1.25 


EPROM 
2764 300 ns $8.00 
2732 450 ns 4.15 
2716 450 ns 3.33 
2532 450 ns 470 


STATIC RAM 


B116P-3 150 ns 
2016 100 ns 
2114 200 ns 


ZBOA FAMILY 
CPU, СТС, огРІО 
DART 
DMA or SIO/O 


MasterCard VISA oc UPS CASH COD 
Faclüry New, Prime Parts 


MICROPROCESSORS UNLIMITED 


24.000 South Расх Ave. 
BEGGS. OW, 74427 


(018) 267-4961 


Pot, бук rere Cat or усыған peces. Зоб Io аара guabars 
Зере & iurc ала Cann tatu (cob then 


Circle 284 on inquiry card. 


$99 TAX 
"IRIS" IS LESS TAXING TO USE 


1983 Returns on 1982 Income. Listable. 
Asks for Numbers, Yes/ No Answers 
Gives HELP. Picks, does forms itself. 

54" Disksi2! for CP/M ", MICROSOFT" 
BASIC. Copyable for 10 users. Under $10 each. 
$99-PERSONAL-IRIS 1040/A.B.D,G.W 

common statements and forms, credits, 
NO EXTRA COST-adds C,E,F,R, SE, ES 

more forms,credits,+ 

Future update discounted to original 
Buyers.Return mail delivery with bank, 
Certified check, MASTERCARD, VISA. 
CP/M-Registered Trademark of Digital Research 
Microsoft-Reg. Trademark of Microsoft Corp. 


D.C. POSTAGE,INC., 1309 4th St. SW 
Washington DC 20024 
202-484-1535 (messages only) 


Circle 134 on inquiry card. 


AT R 8000: THE DOUBLE DENSITY DISK 
a INTERFACE FOR ATARI 800/400 
e 780 4MHz controller with 64k 
RAM. 


e Comes with CP/M 2.2. Also runs 
ATARI DOS and ОЗ/А+. 


e Runs four 5%" or 8” drives. 
e Has a serial and a parallel port. 


* CO-POWER-88, and 8088 co- 
processor with up to 256k RAM 
is now available. Runs CP/M-86 
or MSDOS. 


64k АТН8000 $750.00 
5%" Drive 
OS/A*, Vers. 4 
CO-POWER-88 
several packages. 
Call for pricing. 


SOFTWARE 
PUBLISHERS, 
INC. 


2500 E. Randol 
жылығы! Mill Rd.. Suite 125 
Arlington. TX 76011 

(8171 469-1181 


LOGIC CONTROLLER 


16K Static Memory (6116)/(2716) 
9 Parallel Ports (3-8255A) 


Bare Board 
КИР — | 
AJ Тое шуу оо 827400 
To Order. (313) 425-1137 
MICROADE 


29554 Rosslyn 
Garden City. MI 48135 


Circle 268 on inquiry card. 


SPECIAL OFFER! 


МЕС А 


IBM PERSONAL COMPUTER 


FEATURES: 

Expansion capability from 64K to M-Byte, 
Memory boundaries selection flexibility, Pro- 
grammable memory banking capability, Pro- 
grammable memory write protect, Dual RS- 
232-С serial asynchronous ports, Program- 
mable RS-232-C address, "Key-lock" software 
protection logic, High quality four layer PC 
board, One year warranty. 


SPECIAL PRICE: 
64K ВАМ & twoRS-232serialports- $299.95 


ег mere (714) 553-0133 
(619) 727-0202 


n = === International 
.O. Box 16115, Irvine CA 92713-6115 


Circle 168 on Inquiry card. 


Jt. 
Cables 


EIA RS 232-C 


Quality cables with immediate 
delivery and low prices. 


[Conductor | Price | 


$12.00 + .18/ft. 

12.50 + .27/ft. 

13.50 + .33/ft. 

14.75  .44/ft. 

17.00 + .55/ft. 
Specify: Male or temale connectors, length of 
cable and pins to be connected. OEM & quantity 
discounts available to qualified customers. On 
prepaid orders add $5.00 for shipping/handiling. 
We also supply connector parta, bulk 
cable, IBM, DEC Compatable &Centronic 

cables. 


Communication 
Cable Company 


3 19 Louella Ave. Wayne, PA 19087 
215-964-9404 


Circle 85 on Inquiry card. 


> i | 
zx SAVE 50] 
не | 0 
| | on 


Diskettes . 
Dealer Inquiries Invited 


4 и. rr Specify Soft 
D VA рог 16 sector prices/i0 


7440 1 side/dbl dens....... .. . $22.30 
745 2 sides/dbl dens.. .. . ... $31.00 


746 1 side/quad 96 tpi. . .. .. $33.80 
747 2Ssides/quad 96 tpi ...... .. $45.50 


Q'' specify soft or 32 sector 


740 15де sgi/dens. . 
741 1 5іае/абі dens 


Checks-VISA-MC-C.O.D./ Add 52 Shipping 
Call or write for our complete list. 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ave., St. Clair Shores, MI 48081 
| Phone: (313) 777-7780 FEN 
Authorized Distributor 3M 
y Information Processing Products LL 


Circle 251 on inquiry card. 


SIEMENS 1 MEGABYTE 
8" Double Sided/Double Density 


1-$299.00 ea.* 
2-5289.00% 10-$269.00* 


FDD200-8 Floppy 
Disk Drive 
Shugart Compatible 


Shipping Wet. 15 Ibs. 
Factory New and Packaged 


Fully Guaranteed % 90 Day Warranty 
Service Contracts Available ® Full Documentation 


We've been wholesalers to the industry for 10 years, but when these 2 
items became available at the same time, we decided to offer them directly 
to you. We know it will prove to be a good relationship and we'll be back 
next month with more incredible bargains. Hope to hear from you soon. 

Sincerely, 


Circle 478 on Inquiry card. p" LL, 


‘Orders accepted by Visa/MasterCharge (add 396) Money Order or certified check. Price does 
not include shipping charges. Specify method of shipment desired and include approximate 
shipping charge. N.J. residents add 6% sales tax. 


QUME 55CPS—HIGH SPEED 
DAISEY WHEEL LETTER QUALITY PRINTERS 


$950.00 ea.* 


Quantity Pricing Available 


шы 


2K Buffer 
RS-232 or 


Proportional Spacing 


Centronics Parallel 


Shipping Wat. 46 Ibs. 


The Qume Sprint 3-55 with Interface is Compatible with most Computers 
having RS-232 or Centronics Parallel А or B, such as Radio Shack, Apple, 
IBM, etc. Also works with most popular word processing programs like 
Micropro™ Wordstar. 

These Qume Printers were used by a major typesetting company under 
maintenance until replaced by laser printers on an exchange basis. We had 
their technicians refurbish and completely exercise them to give you many 
years of reliable service at a price you can live with. 


HOBB-Y-TRONIX, INC. 


Division of Tope Industries, Inc. 
951 Ball Ave., Union, N.J. 07083 
(201) 687-1330 


Best Price е Good Quality • Swift Delivery * Export 


COMPUTER 
* The Best Graphic 
Personal Computer * 


$ 
280А, 65K, 480х192.,....1,250 
WCP/M board 50 


PRINTER 


LNW 801 EPSON 
И 

Integral Data System 

*Multiuser Business/Engineer* MICROPRISM 

CROMEMCO Best Price Anywhere 

CS1 6%” floppy, 280..,.,..... 

CS1H W/5 MB hard disk 

С5102Е 256K RAM, 68000 & 280 

two 6K" Норру. зева, a. 4,396 

no error correction. ,,,...,.,. 3,996 

512K RAM, 6800 & Z80 

two B” Норру......,......7,.996 ТІ 

C10 64K, 12'' monitor OKIDATA 
280А, keyboard. ..... ,, „„. 1,090 


. .3,198 
6,598 PRISM 80 
PRISM 132 
CS1D2 
CS3D5E 


wigraphics 84 x 84 


810Superb. „aa, 


*Professional/Word Process* 
290-80, 6АК............. 2.050 
HORIZON, 1 
quad drive, HDS. . .,. DIABLO 
ADVANTAGE, 2 BROTHER 
quad drives, 64К...., NEC 
CROMEMCO 64K, 12" monitor, 390K 

CIO floppy, letter quality printer, 
CP/M type O.S, + word processing 
% spreadsheet 


ZENITH 
NORTH 
STAR 


C.ITOH 
QUME 
..9,999 


TERMINAL 

ZENITH 229 smart terminal 
Zenith 16-Bit 

dual drivas, 128K RAM coler beard, 
225 x 640 graphic, ІВМ PC BEEHIVE 
сотрайШв,.............. 3,099 IBM 
superb color monitor. „за... 550 TELEVIOEO 
VISUAL 


HAZELTINE 
2.110 


2УМ-134 970....... 


300.. 
MONITOR 


* 18-blt СРО 
256K RAM, CRT, 2 floppies, , . 7,520 
S150 WS 1-user. , 


256K RAM, 10MB hard disk, AMDEK 


FX new product. anne *»55u* CALL 


76 cps excellant prinv110 cps 


200 срв, 80 со!.,,,,.. 
w/graphics 84 x84, . . 
200 cps, 132 col. . 


graphic, color, friction 
"EE Peachtree 

MICROLINE 84 parallel. . 

PRINTEK 920 340cps, 144 х144........ 2.450 


“Letter Quality” 
Starwriter F-10 40 cps 


$25 wen? 


К aco eR 


т & hok? 9 3n & 6 P4 9 MY y tv! ! 


ZENITH 12” green. c.c so» nti 
COLOR IV 720 х400........ 


IBM PC 


$ 
310 monitor... .. sso na 
Micropriam 480, 
FX.... 
3550 letter quality . 
F-10 40срѕ 
Microsoft 128K НАМ.,,.,.,.-.. 
EASY WRITER И ІМ5.,,,....ь.кхлка».А..258 
CP AIDS Master Тах.,..,-.44.» ..1,195 
LEGAL TIMEKEEPING STAR ,,,.,...».....725 
Digital Research Pascal МТ -88...,...., + „310 
Concurrent CP/M 86.......,. 
GL, AR, АР..... 
Structured Eystams Accounting., , 


DIGITIZER/PLOTTER 
HOUSTON INSTRUMENT ОМР29. .... 
НІ PAD DIGITIZER DT-11 11" x41" 
AMDEK 


рак} 


и... 1.025 ...-..700 


DISK DRIVE 


8" DD, DS bare... «.4-......410 
dual 8'' subsystem. . sess- 1,099 
БИ“ DD, DS раге. ,-.........,280 


Mitsubishi 


Tandon 


SOFTWARE 


...499 
..450 


dBASE И Ashton-Tate database. s- +s. 

CONDOR И. аз ааењоз н tagits 

MICROSOFT BASIC 80.,, 

Micro Pro WORDSTAR. ,,,. „= о ++»», 
MAILMERG , saz... вины 

Digital Research СРМ 2.2.4 «5s» sona rn 

Accnpunting Plus ‘System Plus. cox» emot 


CALL (212) 937-6363 


COLOR 1 ВСВ 13%........... 
COLORIT3"...ilaeu b rs 


960KB floppy CRT, OS + 1 language 
5160-3 WS 3-users 10,800 
same as S150 WS 300 G 12" пдгевп............ 
5150-6 WS 6-users SANYO 13% RGI БИН ess x wx ac и 
512K RAM same as S150 WS NEC 12" шввп......,.... 
Graphics 300 x 400 ‚ 900 1203 НОВ.....,.,.......... 
68000, 512K RAM, 20MB hard disk, Electrohome RGB 580х235.,....,....... 
IBM floppy, UNIX, S100 = 

MODEM 


ACS8600-12 500K RAM 20MB 

hard disk D.C. Hayes Smartmodem 300 baud. ,.,..« ..230 

Business System Software. , , . 1,995 300/1200 baud. yaspi: sieaa 
САТ 300 baud.» 455.525. .155 


TERAK, SWTPC, DEC, NEC. . 
1200 baud. ,. .....590 


free catalogue 


Prices subject to chenge. American Express, Visa/ 
Mastercard add 3%, F.O.B. point of shipment. 20% re- 
stocking fee for returned merchandise. Personal checks 
taka 3 weeks to clear. COD on certified check only. N.Y. 
residents add salea tax. Manufacturers’ warranty only. 
International customers, please confirm price before 
order, Accept Р.О. from Fortuna БОО & schools. 


Computer Channel TELEX: 


21-55 44th Road 429418 
Long Island City, NY 11101 CSTNY 


DUAL v 


ALTOS 


omneuter( AQANE 


Novation 


а m & i.a n идд 4 


Circle 96 on Inquiry card. 


BYTE March 1983 529 


Circle 95 on Inquiry card. 


TRUE MAIL ORDER PRICES 


With so many so-called Mail Order establishments using "toll free" iines, and grandiose advertising, how 
can you, the customer, expect to receive true mail order savings? We have done away with large ads, 
and free phone lines to offer comparable service passing on the savings to you. 


THINK! You still SEND YOUR MONEY in the mail to an unknown untested party, and delivery is still 


often doubtful and certainly 


PRINTERS 


OKIDATA 
80 no tractor 
80 with tractor 
82A no tractor 
82A with tractor 


84A parallel 

84A senal 

2K Buffer. 
Graphics 82A. 83A 


C-ITOH SPECIAL 
Comet 11 (125 cps) 


protracted in most cases. 


IBM 


Monte Carlo Card 64K 
С Magic , 


VERBATIM 


5!4" SS.SD 


LETTER QUALITY 


serial or parallel 
C-ITOH F10 
Brother ННІ 
Smith Corona TPI 


PRINTER 
CONNECTORS, 


ТА$-80 Cables only 

Apple int. & Cable 
Alari-printer Cable 

IBM PC-printer Cable 

Male Centronics-prnter Cable 


$24.00 
$35.00 
$39.00 
$35.00 
Availablein soft sector and hardsector 10 16 


RS232 male-male . 
"Configured for any computer, 
please specify your computer" 
DS Cable. 
Apple Graphics Card with Cable 
to Epson/NEC/C-ITOH , 


MONITORS | 


Zenilh ZVM-121 Green 


Full 15" width text printer 


C-ITOH PRINTERS 
80 col. parallel printer . " 
80 col. serial printer . . 
132 col, parallel printer. , 
132 col. serial printer. .. $4 
Prac. Peripheral 8K Serial Buffer 

with X on/off Epson. 

Graphics Prowriter (120 cps}. . 


STAR PRINTERS 
. Call for Pricing 


NEC Anti Glare Green А 
AMDEK 300G . 
AMDEK Color i. 


Gemini 10 and 15 , AMDEK Color Il (BM Available) 


Send orders and inquiries to: 


Computer Apparatus™ 


P.O. Box 32063 * Aurora, CO 80041 


TELEPHONE ORDER INQUIRIES: 


- $ 
+ ва TECO ED 1200 line Hires Green 24 
Si V 


IBM/APPLE DRIVES 


Tandon TMS-100-1 
TMS-100-2 
TMS-100-4 
Software patch for IBM 
RANA Elite 1 Add on Drive 
Quad drive Apple controller 
For Elite 2/3.4 
write for pnce availability 
DAVONG Appia on IBM) 


; $699 


NEC 
PERSONAL COMPUTER 


$459 
S699 
COMING!—NEW NEC-APC 


GENERIC DISKETTES 


51/4 SS/SD in plastic library case 


Library Cases Alone 


844 
ғ 


MODEMS 


Hayes Smart Modem 
Hayes Micro Modem 

Hayes Chronograph 
Apple - Cat H 

ІВМ - Smart Modem Cables 


RAM CARDS 
Apple 16K Card 
32K Card 
ІВМ 64K Quad Board .. 
Apple Vista Vision 80 . 


We have access to a vast range o! computer products from the many stocking distributors in Denver We cater for 
a range of brand name peripherals and software for TRS-80, Apple. IBM. Atari and CP M users. SEND in a card 


stating your interests for our free catalog. 


DELIVERIES: 4-6 weeks al worst. all orders are tully dated. (includes тай and shipping time) 

PERSONAL CHECKS: OKAY, but cashiers checks. money orders. etc., will receive shipping preference 
VISA AND MASTERCARD: Add 4% to total we CHARGE only WHEN we SHIP. 

CATALOG: Descriptions/chartsipricing and availability on all our products. Prices subject to change without notice 


SHIPPING: VIA UPS add $2.00 plus 1% о! order total. 


Please Circle Inquiry Card to 


303) 759-9251 ‘ . 
ШОШ Receive Our Comprehensive Catalog 


10 a.m. to 2 p.m. Mountain Time. Monday to Friday. 


DISK DRIVE For APPLE !! 


— metal cabinet 
— 35 track M 255 
—- W/ cable 


Computer Games: 
APPLE & ATARI (specify) 


Choplifter. 785 
' Frogger > — 24.8568. 
Apple Panic 
Crossfire 
Raster Blaster 


— 321.9562. 


SUPER 3.5ampPÜWER SUPPLY 
for APPLE —>- $ 105 00 : 
Diskette Storage BOX 


5 lin 5, Ві. в, 
$2.50ea $1000: 4350 


LJ 
* 
» 


$1500 


Bare Bones APPLE Il. 


=48К RAM- 


$399. 


Pwr. Supply 


Microswitch: Parer Supply: APPLE 
Keghaard iwi Purchase «Reference Mani 
$ 7500 : 4 9500 ; $1800 


"9 € 


"T 


Ж<РЕСІЛІ 5% СОМСОВр 


COMPUTER 
PRODUCTS 


2910 В Е, ТА PALMA =o 
ANAHEIM СА 92806 


1714,632- 6790 CHECK - M D 


ff WO Сор · 
М мч ожны, CA WES ADOS FUN OME Д0. 
Freight ина к ИК 


MD - 49 A $24 - 499 +1900 send *100 
x) -99 - 40| 500-9939 = 1196. fot 
100- 40- 8201 1000- UP. - Cal! catalog 


MONITORS <x 3x 
ZENITH * ZVM-121 


12in. 15MHz./ GREEN Phos. 
1— $102.00» 


3Jinch Mini FAN — 38 95 
2111 — $245 
8155 — 11150 
ЕН 2501 —= 14 95 
AY5 10130 — 92 85 
8202 —e- 12995 
6522 — 15.25 
8255 - ‘4,50 
aras. в -*3100 
мсовоо — 775 
мс6802 - 1495 
мс6850 —*4.50 
MCe821 --М,95 
6331— $1.25 


4116-2-- 8/995 


JOUER LEE DE SS CORRER 


EXEZSERHSAZERZEREZERERRRRZR 
ini РИ РР Lk pi OO ГҮҮ ГЄ Г 


55 
= 


RAD 


ге 


| 2716í(5v]—- 3.25ea 


2732(5v)— 5.25ea 
2532(5ч) — 8.75ea. 


| BMC # BM—1200SU 


12in. 18 MHz. /GREEN Phos. 
Non- Glare Screen 


I $128.00 


aie “Wabash” 
R: 54 


= _—а а ши ниё 2-0 чый мш һай жі өй 
ees 


280 ACPU- 52548 BMC #BM1401RGB 
1982 ІС. 13in. “RGB” COLOR 
(2vol.) Master with Apple interface! ! 


$49.95 | — $425.00 
Diskette SALE! ! REAL-TIME CLOCK 


CALENDAR (MSM 5832) 
16.25 /51.25xtal. 


Syntron || 
Computer 
48K RAM 


РУ УТУ 
и би Р Р рр 
PARAS aS REI OAL ғынды лы атылар лауы 


-а —8 LII P 
[a тыда ным 


D aet SOR 
ч 
808507 


к 
bh 


D b 
чч ea pun eH OF 


Such 
55/50 1850 2150 


55/00 2740 3040 
05/50 о 2490 Runs Appie Software 
DS/DD 3240 3740 64900 


Сігсів 116 on Inquiry card. 
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а COMPONENTS 


i 


ТІРЕГІ. 


ефоешсымь = тб atte 
ВЕ9%5088525225 
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STATIC RAMS 


2 85 
2 89 


141. 200м5 2 25 
мб116 1504s B2 
OYNAMIC SER 


4027 200 8175ea 
4116 200n. 1 50 
4164 200n. 1. 95 


EPROMS 


8/2 50e. 
12 50ea 
^14 OO 
12 Обез 


1702 6:3 95 
12 9% 
#23 65 
БЕ Ov 
672 фа 
a0 7400 


2708 

2716(57! 
7м52716 
2732457) 


тм52532 11 50 


ҰОАЛАС 
RECULATORS 


аа n^ AnnessOries 


ADD ON DISK DRIVE for IBM PC- Tandon 
Single sided or double sided, double density disk drives lor 
IBM PC, these are exactly the same disk drives used by IBM 
at half the price 
MSM-551001 ТМ700-1 single sided $219.95 
MSM-551002 ТМ700-2 double sided $294.95 


SERIAL І/О for IBM PC - Profit Systems 
Twoasynchronous serial RS-232C l/O ports, realtimeclock- 
calender, includes soltware 
ІОІ-8100А Card with 1 port 
ІОІ-8101А Card with 2 porta 


$159.95 
$199.95 


SERIAL/PARALLEL for IBM PC - Profit Sys 


Two asynchronous serial RS-232C ШО ports, one parallel 
printer ИО port, real time clock-calender, includes software 
ІОІ-8110А 7 serial & 1 parallel $199.95 
ІОІ-8111А 2 seria! & 1 parallel $229.95 


EXTENDER CARD for IBM PC - Profit System 


АН bus signals extended, signal names silk screened on top 
of board, gold-plated card edge, low noise 


TSX-300A /ВМ PC extender $45.00 


PROTOTYPING CARD for PC - Profit Systems 


Highly versatile wire-wrap or solder prototyping board for 
your IBM PC, large bread board area, power and ground 
planes to reduce noise, all holes are plated through, card is 
solder masked on both sides, all signals names are silk 
screened on both sides 


TSX-310A $59.95 


Vielan Monitors 


HI-RES 12" GREEN SCREEN - Zenith 
15 MHz bandwith 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 Lis! price $189.95 $115.95 


HI-RES GREEN MONITORS - NEC 
20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor, high quality, extremely reliable. 


VDM-651200 Deluxe 12" $199.95 
VDM-651260 Economy 12" $149.95 
VDM-65092 Deluxe 9" $179.95 


12" COLOR MONITORS - Taxan 


18 MHz highresolution RGB color monitors fully compatible 
with Apple ІІ and ІВМ PC, unlimited colors available. 


VDC-821210 RGBvision 1, 380 lines $389.95 
VCD-821230  RGBvision IIl, 630 lin $689.95 
VDA-821200 RGB card for Apple il $99.95 
COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 
VDC-80130 13" Color ! $379.95 
VDC-801320 13” Color |! $894.95 
ІОУ-2300А DVM board for Apple $199.95 


AMBER or GREEN MONITORS - USI 
High resolution 18 MHz compact video monitors. 
VDM-751210 12" Amber phosphor $149.95 
VDM-751220 12“ Green phosphor $139.95 
VDM-750910 9" Amber phosphor $149.95 
VDM-750920 9" Green phosphor sam $139.95 


Computer 


SUPERQUAD - Adv. Micro Digital 
Single board, standard size S-100 computer system, 4 MHz 
Z-80A, single or double density disk controller lor 59,” or 8" 
drives. 64K RAM, extended addressing, upto 4K of EPROM, 
2 serial & 2 parallel I/O ports, real time interrupt clock, CP/M 
compatible. 


СРС-ЗПАППА ААТ $724.95 


Sub-Systems 
a 


Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubber leet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 


Dual 8" Sub-Assembly Cabinet 


END-000420 Bare cabinat $49.95 
END-000421 Cabinet kit $199.95 
END-000431 A & T $249.95 


8" Sub-Systems - Single Sided, Double Density 


END-000423 Kit w/2 FD100-8Dr $650.00 
END-000424 A & T w/2 FD100- $695.00 
END-000433 Kit w/2 SA-BO1Rs $999.95 
END-000434 A & T w/2 SA-801 ‚1195.00 
8" Sub-Systems - Double : isity 
END-000426 Kit w/2 DT-8s $1224.95 
END-000427 А & Т w/2DT-8s $1424.95 
END-000436 Kit w/2 SA-851Rs $1274.95 
END-000437 A & T w/2 SA-851Rs $1474.95 


д сағада |а Suh-Svstems 


Dual Slimline Sub-Systems - Jade 
Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air flow system, quiet 
cooling lan, rugged dual drive power supply, power cables, 
power switch, line cord, fuse holder, cooling lan, ай! 
necessary hardware to mount 2-B" slimline disk drives, does 
not include signal cable. 


Dual 8" Slimline Cabinet 


END-000820 Bare cabinet $59.95 

END-000822 A & T w/o drives $179.95 
Dual 8" Slimline 

END-000823 Kit w/2 TM848-1 $919.95 

END-000824 А & Т w/2 TM848- saine 

END-000833 Kit w/2 TM848-2 қ 51149.95 

END-000834 A & T w/2 ТМ848- $1179.95 


5," Disk Drives 
p ka 


Tandon T M100-1 single-sided double-density 48 TPI 


MSM-551001 $219.95 ea 2 for $199.95 ea 
Shugart SA400L single-sided double-density 40 track 
MSM-104000 $234.95 ea 2 for $224.95 ea 


Shugart 54455 half-size double-sided 48 ТР! 
MSM-104550 $349.95 ea 2 for $329.95 ea 


Shugart SA465 half-size doule-sided 96 ТР! 
MSM-104650 $399.95 ea 2 for $379.95 ea 


Tandon TM100-2  double-sided double-density 48 TPI 
MSM-551002 $294.95ea 2 for $269.95 ea 


Shugart SA450 double-sided double-density 35 track 


MSM-104500 $349.95 ea 2 for $329.95 ea 
Tandon TM100-3 single-sided double-density 96 ТР! 
MSM-551003 $294.95 ea 2 for $269.95 ea 


Tandon TM100-4 double-sided double-density 96 ТР! 
MSM-551004 $394.95 ea 2 for $374.95 ea 


МРІ B-51 
MSM-155100 


single-sided double-density 40 track 
$234.95 ea 2 for $224.95 ea 


MPI B-52 double-sided double-density 40 track 
MSM-155200 $344.95 ea 2 for $334.95 ea 


51," Cabinets with Power Supply 
END-000216 Single cab w/power supply 
END-000226 Dual cab w/power supply 


$69.95 
$94.95 


PB-1 - SSM Microcomputer 
2708. 2716 EPROM board with on-board programmer. 
MEM-99510K Kit with manual $154.95 
MEM-99510A A & T with mant $219.95 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer with software. 
МЕМ-99520К Ki? with software $189.95 
$249.95 


ШШ шщ 


STARMICRONICS GEMENI 


digh speed dot matrix printers with all the features ol the 
vigher-priced best-selling machines for a lot less money!!! 
00 CPS, 9 x 9 dot matrix with true lower case descenders, 
vigh-resolution bit image and block graphics, superscript & 
iubscript. underlining, backspacing, double strike and 
этрһавігей print modes, proportional space font, friction 
eed, tractor feed , and roll paper, 5, 6, 8%, 10, 12, & 17 pitch, 
orogramable line spacing, FREE 2.3K buffer, Epson pin and 
Jug compatible, user replaceable print head. extended 6 
month factory warranty. 


?^RM-66010 10” wide carriage $399.95 
?RM-66015 15“ wide carriage $529.95 
PRA-66200 Serial interlace card $69.95 


HIGH-SPEED, HIGH QUALITY - Okidata 


Microline 82А 80/132 column, 120 CPS, 9 x 9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional), 
handles 4 part forms up to:9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycle/200,000,000 character print 
head, bi-directional/logic seeking, both serlal & parallel 
interfaces included, front panel switch & program control ol 
0 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 

DRM-43082 with FREE tractor CALL 


Vicroline 83А 132/232 column, 120 CPS, forms up to 15" 
vide, removable tractor, plusall the features ol the 82A. 
2ҢМ-43083 with FREE tractor CALL 


Microline B4 132/232 column, Hi-speed 200 CPS, full dot 
graphics built in, plus all the features ol the 83A. 


PRM-43084 Centronics parallel CALL 
PRM-43085 Serial with 2K buffer CALL 
IOP-2100A Apple card and cable $69.95 
"RA-27087 TRS-80 cable $24.95 
?RA-43081 2K hi speed serial card 149.95 
?RA-43082 Hi-res graphics ROMs ї $49.95 
?RA-43083 Hi-graphics ROMs 83A $49.95 
?RA-43088 Tractor option for 82A $49.95 


— em meas Ғаламға САР 
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ULTRA-VIOLET EPROM ERASERS 
Inexpensive erasers lor industry or home. 
XME-3100A Spectronics w/o timer $69.50 
XME-3101A Spectronics with timer ..  .. . — $94.50 
XME-3200A Economy model $49.95 
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LETTER QUALITY PRINTER - COMREX 


Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 


PRD-11001 Centronics parallel $899.95 
PRD-11002 RS-232C serial model $969.95 
PRA-11000 Tractor Option $119.95 


STARWRITER F-10 - C. Itoh 


New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces included. 


PRD-22010 Starwriter Ғ-10 $1495.95 


А aan AfatherBoards 


ISO-BUS - Jade 


Silent, simple, and on sale - a better motherboard 
6 Slot (514 x 854") 


MBS-061B Bare board $22.95 
MBS-061K Kit $39.95 
MBS-061A А & $69.95 
MBS-121B Ваг: board $34.95 
MBS-121K Kit $69.95 
MBS-121A A & T $109.95 
18 Slot (144," x 8%") 
MBS-181B Bare board $54.95 
MBS-181K Kit $99.95 


Computer Products 


Place Orders Toll Free 


Continental U.S. 
800-421-5500 


Inside California 


800-262-1710 


Computer Products 
Circle 229 on Inquiry card. 


APPLE Il 
ACCESSORIES 


APPLE DISK DRIVE - Apple Compatible 


Totally Apple compatible, 143,360 bytes per drive on DOS 
3.3, full one year factory warranty, half-track capability 
reads all Apple software, plugs right into Apple controller as 
second drive, DOS 3.3, 3.2.1, Pascal, & CP/M compatible. 
MSM-123200 Add-on Apple Drive $269.95 
MSM-123100 Controller $99.95 


16K RAM CARD - for Apple I! 
Expand your Apple li to 64K, use as language card. full 1 year 
warranty. Why spend $175.00 ? 


MEX-16700A Save over $115.00 $59.95 


Z-CARD for Apple ІІ - A.L.S. 
Two computers in one, 2-80 & 6502, more than doubles the 
power and potential of your Apple, includes 2-80 CPU саға 
CP/M 2.2 and complete manual set, Pascal compatible, 
ulilities are menu-driven, one year warranty. 


СРХ-62800А A & T with CP/M 2.2 $159.95 


SMARTERM Il - A.L.S. 
80 column x 24 line video card for Apple Il, addressable 25th 
status line, normal/inverse or high/low video, 128 ASCII 
characters, upper and lower case, 7 x 9 dot matrix with true 
descenders, standard Data Media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz, 40/80 column 
selection Irom keyboard. 


ІОУ-2500А ALS Smarterm 1! $169.95 


SERIAL І/О CARD - A.L.S. 
Full feature serial card for modems & printers, baud rates 
from 110 to 19,200, CTC/RTS & X-on/X-off protocols, auto 
line feed, RS-232C cable interlace included. 
101-1000А A & T “Dispatcher Card" $129.95 


CP/M 3.0 CARD for APPLE - A.L.S. 
The most powerful card avallability for your Apple! 
6 MHz, 2-808, additional 64K of RAM, CP/M plus 3.0, 100% 
CP/M 2.2 compatibility, C basic, CP/M Graphics, 3005 faster 
than any other CP/M for Apple. One year warranty. 


CPX-82810A A.L.S. CP/M Card $349.95 


MEM-64565A 


2 MEGABYTES for Apple I! 
Completa package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller, cabinet, 
power supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal 
compatible. 


1 MegaByte Package Kif $1495.00 
1 MegaByte Package А & T $1695.00 
2 MegaByte Package Kit $1795.00 
2 MegaByte Package A & T $1995.95 


MODEM CARD FOR APPLE - SSM 
Better than Hayes!! Better than Novatlon!! Direct connect 
ModemCard plugs directly into Apple - no external 
components, auto-dial, auto-answer, Bell 103 compatible, 
full and half duplex, touch-tone or pulse dialing generated 
on board, Micromodem 1! software compatible, displays 
modem information on screen, audio monitoring of phone 
line, no serial port required, two year factory warranty, FREE 
Source Subsription with purchase of Transend software. 


ІОМ-2430А ModemCard- $289.95 
SFA-55770010M Transend 1 w/Source $79.95 
SFA-55770010M Transend 2 w/Source $129.95 
SFA-55770030M Transend 3 w/Source $239.95 
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64K STATIC RAM - Jade 
Uses new 2K x 8 static RAMs, fully supports IEEE 69624 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper 8K тау be disabled, low 
power typically less than 500ma. 


MEM-99152B Bare board $49.95 
MEM-99152K Kit less RAM $99.95 
MEM-32152K 32K kit $199.95 
MEM-56152K 56K kit $289.95 
MEM-64152K 64K kit $299.95 
Assembled & Tested add $50.00 


256 RAMDISK - SD Systems 
ExpandoRAM lii expandable from 64K to 256K using 64KX1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
& most other 2-80 based systems, functions as ultra-high 
speed disk drive when used with optional RAMDISK 
software. 


MEM-65064A 64K A & T $474.95 
MEM-65128A 128K A & T $574.95 
MEM-65192A 192K A & T $674.95 
MEM-65256A 256K A & T $774.95 
SFC-55009000F RAMDISK sftwr CP/M 2.2 ___-$44.95 
SFC-55009000F RAMDISK with EXRAM ИН - $24.95 


64K RAM BOARD - C.C.S. - 
IEEE S-100, supports front panels, bank select, fafi-sale 
refresh 4MHz, extended addressing, list price $575.00 - less 
than hall price!!! 


$199.95 


MICROANGELO - Scion 
Ultra-high-resolution 512 x 480, 256color or black & white S- 
100 video board 


ІОУ-1500А A & T $799.95 
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THE BUS PROBE - Jade 


inexpensive 5-100 Diagnostic Analyzer 


So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel.. You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive!), it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 

Not anymore; Jade is proud to offer our cost-effective 
solution to the problems mentioned above: THE BUS 
PROBE. 

Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S-100 signals inaction. THE 
BUS PROBE allows you to see inputs, outputs, memory 
reads and writes, instruction fetches, DMA channels 
vectored interrupts, B or 16 bit wide data transfers, plus the 
three bus supply voltages. 


TSX-200B Bare board $59.95 
TSX-200K Kit 129.95 
TSX-200A A & T $159.95 
МО-4 - SSM Microcomputer 

2 serial 1/О ports plus 2 parallel 1/О ports. 

І01-1010В Bare board w/manual $35.95 
101-1010К Kit with Manual $179.95 
10I-1010A A & Т $249.95 


МО-5 - SSM Microcomputer 
Two serial & 3 parallel I/O ports, 110-19.2K Baud 


I0I-1015A A & T $289.95 
INTERFACER 4 - CompuPro 

3 serial, 1 parallel, 1 Centronics parallel. 

I0I-1840A A & T $314.95 

101-1840С CSC $414.95 


PLACE ORDERS TOLL FREE 


Continental U.S. Inside California 


800-421-5500 800-262-1710 213-973-7707 


We accept cash, checks, credit cards, or Purchase Orders from qualified firms and institutions. Circle 230 on Inqulry card. 
Minimum prepaid order $15.00 California residents add 615% tax. Export customers outside the US or Canada please 

add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling charges 

via UPS Ground 50€/Ib. UPS Air $1.00/Ib. minimum charge $3.00 


For Technical Inquires 
or Customer Service call: 


-100 
pat 2NARDS 


SBC-200 - SD Systems 
4 MHz 2-80A CPU with serial & parallel 1/О, 1K НАМ, 8K 
ROM space. monitor PROM included. 
CPC-30200A A & T 


THE BIG Z - Jade 
2 or 4 MHz switchable 2-80 CPU board with serial МО, 
accomodates 2708. 2716, or 2732 EPROM, baud rates from 
75 to 9600. 


$329.95 


CPU-30201B Bare board w/manual $35.00 
CPU-30201K Kit with Manual $149.95 
CPU-30201A A & T with Manual $199.95 


2810 2-80 CPU - C.C.S. 
20r4 MHz 2-80 CPU with serial ГО port & on board monitor 
PROM, front panel compatible. 


CPU-30400A A & T with PROM $289.95 
CPU-Z - CompuPro 

2/4 MHz Z80A CPU, 24 bit addressing. 

CPU-30500A 2/4 MHz A & T $279.95 

CPU-30500C 3/6 MHz CSC $374.95 


8085/8088 - CompuPro 
Both 8 & 16 bit CPUs, standard 8 bit S-T00 bus, upto 8 MHz, 
accesses 16 Megabytes o! memory. 


DEMS 
MODEMS 


SMART BUY In MODEMS - Signalman 


1200 and/or 300 baud, direct connect, automatic answer or 
orginate selection, auto-answer/auto-dial on deluxe models, 
ІВМ model plugs directly into an IBM option slot and does 
not require a serial port (a $300.00 savings!), 9v battery 
allows total portability, Ги! one year warranty. 


IOM-5600A 300 baud direct connect $89.95 
IOM-5610A 300 baud Deluxe $149.95 
ІОМ-5620А 1200/300 baud Deluxe $369.95 
1OM-5630A 300 baud for IBM PC $269.95 
ІОМ-5640А 300 baud for Ті 99/4 $119.95 
IOM-5650A 300 baud for Osborne $119.95 
ІОМ-5660А 300 baud Atari 850 $99.95 
ІОМ-5670А 300 baud PET/CBM $169.95 


1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible, full or half 
duplex. 


IOM-5500A Smartmodem 1200 


SMARTMODEM - Hayes 


Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface, 


$599.95 


2242 DISK CONTROLLER - C.C.S. 
514,” or 8" double density disk controller with on-board boot 
loader ROM, free CP/M 2.2 & manual set. 
IOD-1300A А & T with CP/M 22 


DOUBLE D - Jade 
High reliablity double density disk controller with on-board 
2-80А, auxiliary printer port, IEEE S-100, can function in 
multi-user interrupt driven bus. 


$399.95 


IOD-1200B Bare board & hdwr man $59.95 
IOD-1200K Kit w/hdwr & sftwr тап $299.95 
IOD-1200A A & T w/hdwr & sftwr man $325.95 
SFC-59002001f CP/M 22 with Double D $99.95 


NEW! 


ii 30 


CP/M 3.0 is Digital Research's latest version of the industry 
standard disk operating system. it features тапу 
performance improvements such as intelligent record 
buffering, improved directory handling, "HELP" facility, 
time/date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED ІН, it is fully 
CP/M 22 compatible and requires no changes lo your 
existing application software, Available only to Versafloppy 
Н owners with 5ВС-200 CPU's 

CP/M 2.2 compatibie 


CPU-20510A 6 MHz A & T $398.95 programmable Easily customized 
CPU-20510C 6/8 MHz CSC $497.95 |ОМ-5400А Smartmodem $224.95 Easier to learn and use 
IOK-1500A Hayes Chronograph $218.95 Д 
IOM-2010A Micromodem ЇЇ w/Te $329.95 tight perormanceiüe system 
D R і VES IOM-2012A Terminal program fo - $89.95 Automatic disk log-in of removable media 
IOM-1100A Micromodem 100 $368.95 Support for 1 to 16 banks of RAM 


M orm 


Siemens РОО Jed double-density 


Supports up to 16 drives of 512 Megabytes each 


1200 BAUD SMART CAT - Novaton Up to ten times faster than CP/M 2.2 


103/212 Smart Cat & 103S mart Cat, 1200 & 300baud, built-in 


z onsole {/О re-direction 
MSF-201120 5274.95 ea 2 for $249.95 ea dialer, auto re-dial if busy, auto answer/disconnect, direct Е f М Нез with HELP (әсіп 
Shugart 54810 half-size single-sided double-density connect, LED readout displays mode, analog/digital toop- aH төт айы Ben 
MSF-108100 $424.95 ea 2 for $394.95 ea баск self tests, usable with multi-line phones. Power batch facility 


ІОМ-5241А 300 baud 103 Smart Cat $229.95 Designed for application programmers 

MI кй DET crac а pts ІОМ-5251А 1200 baud 212/103 Smart Cat $549.95 Resident system extensions 
-1086 .95 ea or $549.95 ea 3 3 

lo d ELM $129.98 — gFC-55009057F CP/M 3.0 8" witli manuals $200.00 
Shugart SA801R single-sided double-density SFC-55009057M CP/M 3.0 Manual $30.00 
MSF-10801R $394.95 ea 2 for $389.95 ea J-CAT™ MODEM - Novation 
Shugart SA851R double-sided double-density 1/5 the size of ordinary modems, Belt 103, manual or МЕ "I ШЕЛ | ИШ КЫШЫ | 
MSF-10851R $55495 ea 2 for $529.95 ea auto-answer, automatic answer/originate, direct conect, 

built-in self-test, two LED's and audio "beeps" provide THREE BOARD SET — SD Systems 
Tandon TM848-1 single-sided double-den thin-line complete status information. 
MSF-558481 $379.95 ea 2 for $369.95 ea IOM-5261A Novation $149.95 


FREE 


Tandon TM848-2 double-sided double-den thin-line 


MSF-558482 $494.95 ea 2 for $484.95 ea С re / M 3 О 
Qume DT-8 double-sided double-density ші 
М5Ғ-750080 $524.95 ва 2 for $498.95 ea S - 1 00 AAITD n { L ER S 


Save 5800.00 


S-100 board set with 4 MHz Z-80A, 64K о! RAM 
expandable to 256K, serial and parallel 1/О ports, 
double-density disk controller for 5%" and 8" disk 
drives, new and improved CP/M 3.0 manual set, system 
monitor, control and diagnostic software. Includes SD 
Systems SBC-200, 64K ExpandoRAM НІ, Versaflopp yll, 
and FREE CP/M 3.0 - all boards are assembled & tested. 


* 
VERSAFLOPPY II - SD Systems 64K Board Set with FREE CP/M 3.0 $1195.00 
Double density disk controller for any combination of SY” 256K Board Set with FREE CP/M 3.0 - $1395.00 
and 8" single or double sided, analog phase-locked loop П 


DISK 1 - CompuPro 
8" or 5'4" DMA disk controller, single or double density, 
single or double sided, 10 MHz. 


IOD-1810A А“ Т 
IOD-1810C CSC 


$449.95 
. $554.95 


data separator, vectored interrupts, CP/M 22 & Oasis 
compatible, control/diagnostic software PROM included. 

IOD-1160A A & 7 with PROM $359.95 
SFC-55009047F CP/M 3,0 witt $99.95 


LIMITED QUANTITY 
LIII II p 


ео н. WE D X = 
Computer Products 


4901 West Rosecrans, Hawthorne, California 90250 


Circle 230 on Inquiry card. 


EPROMS STATIC RAMS 


1702 Ins 2.95 2101 450ns 1.80 
, 2708 450ns 2.98 2101-1 450ns .78 
| 2758 5V450ns 9.70 210112 250ns LP 1.54 
om U er TMS 2516 5V450ns 5.70 2112 450ns 2.48 
2716 5V450ns 3.44 2112 450ns 2.68 
2716-51 5V350ns 5.70 2114 450п5 1.74 
TMS 2716 450п 8.70 2114 L-3 300ns LP 1.84 
' 2532 5\450п5 7.80 2114 L-2 200ns LP 1.94 
2735 5V450ns 4.15 2147 55ns 8.90 
ro Ucts 2764 5V450ns 12.95 TMS 4044-4 450ns 3.15 
д ә MC68764 5V450ns 39.00 TMS 4044-3 300ns 3.45 
- лр! ОБ: 25005 3:70 
ns 2 
DYNAMIC RAMS 
| | TMM2016 200п5 4.15 
VISIT OUR RETAIL STORE Inc TMS 4027 250 1.99 ТММ2016 150п5 5.44 
! a MK 4108 200ns 1.74 TMM2016  100ns й 
u ! ММ 5298 250ns 1.74 HM6116-4 200ns 4.90 
AND RECEIVE A 5% DISCOUNT! 4116 150ns 1.74 HM6616-3 150ns 5.75 
4116 200п5 1.24 мет Ere ЩЕ 252» 
| - ns 2 
3250 KELLER STREET, «9 SANTA CLARA, CA 95050 2114 5V eds 4166 
ur NE 
= ns а = 
INTERFACE 4164-150 5V150ns 6.35 ES ow ower 
rg ig 
1.95 
ae -| aT95 95 RESISTORS 
8T96 95 I4 WATT 5% CARBON FILM 6500 
8T97 95 ALL STANDARD VALUES 
8T98 ‚95 FROM 1 OHM TO 10 MEG ОНМ 1 MHZ 
DM8131 2:90 50 PCS. SAME VALUE: .0200 6502 
DP8304 2.25 100 PCS. SAME VALUE 0150 6504 
058836 1.25 1000 PCS. SAME VALUE 6505 : 
6507 . 
6520 . 


mNooonouf 


ломро чел 
2 2 Фо о 01 62 > 


We Will Beat ne 


BARE BOARD 14.00 (- 
Нау Competitors ие он 


КІТ | 


532A 
ASSEMBLED 42.50 SHIA В 
“Apple +5 2 trademusk ct Apple Curputer, Inc. О; іс es қ 3 MHZ 
a 


65028 11.90 


UARTS 


741500 .23 7415123 (5253 .58 4 ‚24 ‚89 4.45 
741501 .23 Jab S124 = 56 74135257 5a P E 9:50 EC i дса? "90 28550 1.74 
74.502 .23 7415125 "94 7415258 78 AYS 2376 д 4002 ‚24 4098 2.48 74С93 .98 
10.90 
741503 .23 7415126 78 7415259 2.74 TR 1602 3.85 4006 .89 4099 1.89 74C95 ..88 
741504 93 74LS132 774 74 1.5260 59 1м 6402 7:80 4007 ‚24 4502 .89 74C107 2.70 
741505 .23 741 5136 “48 74 1.5266 48 1М 6403 8.80 4008 .89 4503 499 74C150 2.25 
74LS08 23 74L5137 94 741-5273 148 4009 .44 4508 1.89 74C151 3.25 
74LS10 .23 7415138 "74 7415275 3.20 LEDS 4017 .44 4510 .84 74С154 1.75 
741511 .29 7415139 74 745279 48 .29 4511 ‚84 74С157 1.18 
741512 29 7415145 1709 7415280 154!) Te Red E еза .24 4512 84 74С160 1.18 
741513 .39 7415147 2109 7415283 94 |; С /1. 4013 .38 4215 1.19 74C161 1.99 
741514 .58 7415148 1719 74LS290 '88 umbo Green 6/1.00 4015 ‚78 2812 1.78 74 C162 1.18 
741515 .29 7415151 “754 7415293 вв [Jumbo Yellow  6/1.00 A618 38 4218 1.49 74C163 1.38 
74LS20 23 7415153 754 7415295 "98 4017 38 4519 .89 ACIDS 5138 
741522 .23 7415155 "68 7415324 1774 4019 .78 4522 ‚78 ^AC17À 1215 
741.526 2 7415156 “68 7415352 1.28 4 Position | 4020 .38 4526 та 746175 148 
741527 24 7415157 .64 7405353 1:28 5 position 4021 .74 4527 .19 746192 1-48 
741528 2 74L5158 "58 74.5363 1.34 6 Position : 4022 -78 4528 1116 74С193 1.38 
741530 =. 7415160 ‘68 7415364 1:94 7 Position 4023 .78 4531 '86 74C195 5/70 
74532 28 74L5161 764 7415365 .48 8 Position 4024 34 4532 1.89 74C200 1.74 
741533 34 74L5162 '68 74 L 5366 '48 à; 4 4025 ‚74 4538 At 74C221 2224 
741537 24 74L5163 .68 74L 5367 44 4026 „34 4539 1'89 74C373 2 74 
74LS38 y 7415164 "68 741 5368 44 2557 99 4543 Е 74C374 ЕТ 
741 S40 =. 7415165 “68 7415373 98 | nee 44 4555 19 74С901 84 
741542 . 7415166 1.94 7415374 98 | .68 4556 . 74C902 "B4 
74(547 .74 74LS168 1.68 74L5377 1.39 | 4030 .78 4581 -89 74C903 ; 
74LS48 „74 7415169 168 74,5378 1.14 | 4034 .38 4582 1.18 74C905 10.90 
74LS49 .74 7415170 1'68 7405379 134 | 4035 1.94 4584 1.90 74C906 94 
74 551 24 7405173 68 7415385 188 | TA 40121 84 4585 dA 74220 Hp 
74 S54 24 7415174 “54 7415386 44 | | 2042 .73 ore Ba. ЕСЕР 274 
74555 28 7405175 ‘ag 7415390 1.18 E е 94 4043 8 80695 | 74С910 9.90 
741 563 1.19 7415181 148 7415393 1,18 CA 3013 4042 .68 89 i 
4 35 74 CA 3023 1.98 7 80C96 .89 74C911 8.90 
741573 7425189 890 (5395 1218 2:74 4046 is 80C97 89 746912 8.90 
741574 а 7415190 778 7415399 1,58 СА 3035 2:48 4047 .74 80С98 1:14 74C914 1.94 
7A LS 75 .3 7ALS191 .88 741 5424 2.88 СА 3039 1:24 4049 .84 | 74C915 1.18 
741576 .38 74LS192 68 7415447 .36 CA 3046 1145 | 4050 .89 74С00 74 C918 2.74 
741578 48 7415193 68 7415490 188 СА 3053 2189 4051 34 74C02 34 74C920 159 
741 583 .59 7415194 188 7415668 1.64 СА 3059 2289 4053 .34 74с04 ,34 74С921 1 92 
141585 .95 7415195 74 7415669 184 CA 3060 $54. | 4060 78 74COB .34 74С922 5.95 
741586 .38 7415196 78 7415670 148 СА 3065 3e А 4066 .78 74610 .34 74С953 4702 
741590 .54 7415197 778 7415674 9.45 СА 3080 164 4068 .88 74С14 58 74С925 ‘an 
7421591 .74 7415221 109 7415682 2 98 СА 3081 1:64 4069 .38 74C20 .34 JAC926 5.90 
711592 ,54. 7415240 “794 7415683 238 СА 3082 2070 .39 74630 1384 %46957 7.90 
741593 .54 741524 1 "94 74156 84 2.38 СА 3083 1.64 4071 .28 74C32 .49 74C928 7.90 
74LS95 74 74L5242 64 7415685 2.38 СА 3086 .80 | 4072 ‚35 74Са2 1.28 74С929 7.90 
741596 .78 74LS243 “64 745688 2.38 СА 3089 2.89 | 4073 .29 7448 1.19  74co30 16-95 
7415107 38 7415244 "89 7415689 2.38 CA 3130 1.24 4075 .29 74C73 ‚64 
741 5109 .38 7405245 1.88 . CA 3140 1.14 4076 .29 74C74 .64 14409 12.85 
7405112 .38 741 5247 74 811595 1.48 СА 3146 1.74 4078 ‚29 74C76 .79 14410 12.85 
7118112 38 7ALS248 1109 81LS96 148 СА 3160 1.14 4081 "78 74CB3 1.94 14411 11.85 
7315114 38 741:5249 "BB 811 597 148 СА 3401 .98 4082 .28 74С85 1.94 14412 12.85 
7315122 44 741525] .58 811598 1.48 СА 3600 3.40 4085 89 74С86 38 14419 4.85 


Ground. $3.00 for UPS Blue Label Air. $10.00 
3250 Keller Street, «9 ; ғ minimum order. Бау Area residents add 67% Sales 


| . Santa Clara, СА 95050 


Do Kau Computer Products, Inc. TERMS: Fear shipping include $2.00 for UPS 


Tax. California residents add 6% Sales Tax. We 


master charge reserve the right to limit quantities and substitute 
i (800! 538-8800 (mi NI ынам» 3 manufacturer, Prices subject to change without 
Calif. Residents Local Phone : notice. Sand SASE for complate list. 


(800) 848-8008 14081 988-0697 


Circle 154 on inquiry card. 


APPLE II USERS 
DISK DRIVE! 


Computer 


а 00 L Products, 
4 Mir пове сазе ІІ Controller p 
я VISIT OUR RETAIL STORE пе 
WITH CONTROLLER CARD - 359.95 AND RECEIVE А 5%. DISCOUNT! - 
© UPGRADE ^ 3250 KELLER STREET, «9 
v % E 


% 
v 


4116 - 200. % 


1 "n е ( М301 .32 L.M 7.11 А 
oApAskettes| S. о м 3 
LM309K 1.25 LM/48 .49 
LM311 64 LMI3t0 2.45 
HU 18 мыш 18 
= K l. МС1350 1.25 
NASHUA LM318 1 МС! 358 1.69 
2.5 MHZ Z80A ОМА, 21.95 : PEST 3.75 КІРІ: 1.28 
| Z80A-DA .9 159 5 | 
Е с 3.25 Z80A-SIO/O 20.95 NASHUA LM337K 3:80 LM1488 .95 
Z80-CTC 14.90 Z80A-SIO/1 21.95 |f| 788 00. (Е... LM339 79 LM1489 ‚95 
280-DMA 13.95 Z80A-SIO/2 21.95 LM377 2.25 I-MI800 2.45 
Z80-DART 16.95 280А-510/9 18.95 NASHUA LM380 1.25 LM1889 2.45 
Z80-SIO/O 16.95 6.0 MHZ | DS DD 2198 . 
280-510/1 16:95 SERIES »зов-сро 14.95 COR TE I дығы | 
280-510/2 15.95 Z80B-PIO 12.95 
Z80-SIO/9 16.95 Z80B-CTC 12.95 , 
4.0 MHZ вс Five year warranty оп 
DA BIO: "dtd 26132 32.95 NASHUA DISKETTES 
Z80A-CTC 6.90 : 28671 38.95 


ORDER TOLL FREE 


CLOCK | ' 6800 4.75 
CIRCUITS 6802 8.65 
из 6808 8.45 
MM 5314 4.90 | 6809 11.95 
MM 5369 3.90 6809E 17:95 
MM 5375 2.90 6810 2.90 
MM 58167 8.90 = 6820 3.50 
MM 5817410.95 ME | 6821 3.50 
6828 14.90 
MSM 5832 6.90 . 6840 7.95 
(CALIFORNIA RESIDENTS) Ep. 55 oe 
845 16.90 
ALL MERCHANDISE IS 100% GUARANTEED адо 11:95 
| == 6850 3:20 
CRYSTALS 6852 3.50 
9000. SERIES 2.95 6860 10.90 
3316 .95 f 3242 6.95] 32 1.90 5.185 3.90 6862 11.90 
3334 2.39 мс 3470 7.95 | 10 MHZ 4.50 517143 3.90 6875 6.90 
3368 3.69 || MC 3480 8:95 | 1.8432 4.50 6.5536 3:90 6880 1:80 
3401 8.95 | ULN 2003 5.95 | 2.0 3.90 80 3.00 EDIN de 25 22:95 
3601 .69 | СА 3146 1.75f 2.097152 3.90 10.0 3.00 one ID rt 
3602 1:39 | 2513-001 up 9.69] 2.4576 3.90 14.31818 3:90 I SI E 23 
36502 1,79] 2513-002 low 9.59 3.2768 3.90 18.0 3.00 e 20 i 
4.0 3:00 20.0 3.00 А %2 130 
5.0 3.00 2211184 3000 24 5l wA. 3126 
7805T ; 7908Т j 5.0688 E 2-0 2590 28 PIN (35 1.50 
7808T 75 7912T "85 40PIN .40 1.80 
7812T .75 7915Т ‚85 
7815Т 75 7924T 95 ST = Soldertail 
Jue. 19 Тақ Fiag ee 
78120 1:29 7915к 1:398 Bx, 6.95 853 4:78 = 
7815K 1129 7924K 1:39 ROM. 290 : 
Болк 1:50 . BOBOA 3.90 8250 14.90 
T = TO-220 BORSA 7:95 8251 4.50 
7905Т ‚85 К = ТО-3 B0B8B 34.95 8253 875 e 
8155 7:75 8253. 
8156 8.75 8255 4.50 1 W S ppl 
8188 29:00 8255-55 5.20 ower u 1С5 
. CONNECTORS B741 39.00 8257 8.50 
ЗЕ 
RS232 Male : ы 29.95 4 
RS232 Female rey 82023 27.95 29.00 ЖҮ а EV CONVER 
Bees Жа Right Angle 11710 2 25 F ae +5 VOLT 4 AMP 
оо | 3.85 
30 pin Edge 2-20 3775 EF +12 VOLT 1 AMP 
44 pin Edge Au 1.75 5.50 
50 pin Edge eos 245 5.50 
86 рт Edge 3.85 1.60 6.50 
100 рт ST 3:85 4.50 6.50 4 
100 pin W/W 4.90 18.00 25.00 e 
4.75 | 49,00 | | = 
D i TERMS: För shipping include $2.00 for UPS 
о Kou Computer Products, Inc. Ground. $3.00 for UPS Blue Label Air. $10.00 
| 3250 Keller Street, #9 — — ' minimum order. Bay Area residents add 6%% Salas 
Santa Clara, CA 95050 Tax. California residents add 6% Sales Tax. We 


master charge eserve tha right to limit quantities and substitute 
(800) 538-8800 | "ші upana 9 атсаг: Prices subject to change without 
calif, Residents Local Phone yF iam a notice. Send SASE for complete list. 
300! 848-8008 (408) 988-0697 


Circle 154 on Inquiry card. 


FDC-1 $-100 IEEE 696 


FLOPPY DISC 
CONTROLLER 


USES WD1795-02 


B | 
B * | 
т.” b 
2. таш 
і 


LILIILILZLLLILIIII r1 


— 


зэтзттттФетт?т 


FEATURES: State of the art digital separator 9 Drives сап be апу ANSI 5% or 8 drive 
€ Drive Size, Step Rates, Formats can be intermixed without changing software 9 Runs 
50, DD, SS and DS Formats 9 Digital Prewrite Compensation. 


Assembled and Tested eo 929500 Kit..........$265,00 
Шым. roam z = $-100 IEEE 
580-880 S-100 IEEE STAND ALONE EB —. "7 E " 
SINGLE BOARD COMPUTER а | Й GIVE YOUR COMPUTER THE 
USES Z-80A (2 or 4M Hz) ^ Hour-Min.-Sec.-Day-Month- Year 
Kil FEATURES: Date provided as Day, Month, Year with Leap Year register bit 9 Time pro- 


ERAT MNES: Tide cand HO Fon 9 Paralel Fons rur Centronics $240 vided as 12 or 24 hour program selectable format, hours, minutes and seconds 9 Time 


or Gen Purpose Printer ® Three 16 bit Programmable Timers, one and Date settable by program control ® Plus or Minus 30 second time adjustment 9 4 
usedforbaudrate 9 EPROM Circuitry for 2708, 2716, or 6116 (2K А x Time Interupts available — 1 hour, 1 minute. 1 second and 1040Hz (approx. 1 millisecond) 
НАМ) € ІК On Board RAM Circuitry locatable on 1K boundries &T € Crystal Controlled time reference 9 On board Rechargable Data Sentry Battery 


Ж SPECIAL Ж FLOPPY DISC CONTROLLER APPLE || COMPATIBLE ASCII 


DIRECTLY DRIVES | | іе 
| ANY ANSI, SHUGART | FULL 


OR ТАМПОН В = 
DISK DRIVES ы Ма KEYBOARD 


Frees you from Apple disc drives and Apple look alike drives. | FEATURES: N-Key Rollover Function ® Shift lock, Underscore andi |/ 9 High Flexibility 
FEATURES: Compatible with CP/M, PASCAL and Apple DOS 3.3 € Drives can be any for Modificationor Expansion @ Plug-in Compatible with Apple И € Compact size, mounts 


siandard Shugart comgpabhble 54 dre @ Reads 13or 16 Sector Discs, hard or soft sectored о АР è Full T ter K d with TTL level ASCII outputs 9 “Он 
& 7 Cards сап be used to drive 14 Disc Dnves (two drives вәсһ card) рр азе қызады rd ыы ады апо 


Controller.......... - , 
Tandon, D/D TM100-1 Tr Ш Assembled and Tested 


S-100 IEEE 696 CARD CAGES AND MOTHER BOARDS 


* Ground Sheilding Network prevents cross talk 
| Ваге Воага 
* LED Power Indicator ibis 
* Easy Access to Power and Reset Lines лега Еа 


SUNTRONICS PROTOTYPE BOARDS | ананы ЗАМИОО 


APPLE Prototype Board. Double sided glass with gold 
plated Apple and General Purpose terminals. Con- c ы 
tainsmatrixof 1 7х 63 solderpiateddonutson.15 x.1 Тм”, In 


spacing. Great for 14, 16, 24 pin IC s. я %- | 
SUN-722 ; М Б ПЕ Features: Composite Video Input/ 


S-100 Prototype Board. Double sided glass with т Ж Output € Switchable Input Impedance 
gold plated, numbered S-100 terminals. Matrix of қ i Га! 75 ог 1ОК ohm @ 750 Line Resolu- 
F Ps br ann н а Mr p i ae cE н tion at Center and 500 Lines at Corners 
bain cs. eaders апа regulators. Great for А ‚| 2 — ма Р қ e Dimensions are 12.13 х1 1 34 " 
SUN-721 | 11.65 forthe 12 modeland8.66 x- 


8.54 x9.05 for the 9 model 


| Indications € Low Power Consumption 


General Purpose Experimental Prototype Boards 
(Solder Plated w/Double Sided Terminals on .156" Centers) 12" 12MHz BANDWIDTH 


— uU 15/30 pin, 3% x АУ; board w/,1 x2 hole spacing and 
power strip run every 1.2 . Allows 6x7 Bpin ІС $ or 2x3 А Black and White 


2pm ICs Md 121.00 сееп..............130.00 


SUN IC-S. 

22/44 pin, 44x 6G/&boardw/.] holespacing. Contains 4 қ sarea 224... 125.00 Огапде... .. 134.00 
rows of 67 pins with power strips between rows. Patern Add $7.50 Snipping and Handiing for tnis nem 

of 4 columns of 67 pins. Takes ali sizes of IC s. Dealer Inquires Invited 

SUN U-75. à 53.25 


22/44 ріп, 43% x 7 board м/.1 х.2 noie spacing and | x-— Т] 
power strips every 1.2 Allows 10x10 8pin IC s о: 3x7 =. UN RONIC Ca ЛЛ 
= "a а; е 


24pm IC s. 
SUN IC-L. ГТ” à 53.95 12621 Crenshaw Blvd., Hawthorne, СА 90250 


ии Dealer Inquires Invited -—— m è STORE HOURS МОМ. ЕР, 3.00am tw 8:00pm 
| SATURDAY 10.00am to 5 OOpm 

EPROM's, RAM' 8, CPU, and MISC SERE, rona OUTSIDE CALIFORNIA TOLL FREE 
L7 вы бош шю» 213-644-709 1-800-421-5775 


2716 3.95 3.95 3.95 6116Р-3 (150п5) 5. 5.75 CALL Е ni oco BRE CE ича О нн Otte 


2732 4.75 4.40 CALL 21141-2 (200п5) T 1.62 CALL Ман Order— Minimum Orcler $10. Sena Money Order оз Спеск to. P.O. BOX 1957- 
2532 7.65 5.95 CALL 4164 (200п5) 6.25 6.25 6.25 Dept. В. HAWTHORNE, СА 90250. VISA or Mastercard \piease inciude expiration 
12764 10.00 10.00 1000 2-ВОА CPU 5.29 5.29 529 datei. Add 52.00 postaye and nanding to order. CA residents add 6X saies tax 

16K RAM Expansion Kit For TRS-80 Model Il $11.00/8 Аррне is а regisiered trademark oi Appie Computer me 


Сігсіе 406 on inquiry card. 


FULL SIZE KEYBOARD 
CONVE RSION . 


FOR «© _ 

YOUR | = 
ZX-81/ 
TS-1000 


Fully Warranteed 
For 90 Days! 


SUN KD-81 


EASY TO 
INSTALL 


Ф No Soldering 
ө No Modifications 


If your tired of not knowing if your data got entered or tired of poking 
data in with one or two fingers, then it’s time to upgrade y our ZX-81 
to a full size, professional, keyboard. The SUN KD-81 KEYBOARD 
offers just that ... all the ease and comfort of inputting your programs 


and text on a fast and efficient professional sized keyboard! 


KD-81 Features: 

ө Full Size Keyboard with 41 Keys 

ө Full Size Space Bar 

ө Allows Touch Typing 

е Keyboard Case Holds Both 
Keyboard and Computer 


® High Impact Plastic Case with 
Vaporized Metal Shielding 


1 2 Мойше 


with "PIGGYBACK' Connector © 
for those EXTRA ADD-ONS 


All these features $ Os 
And still опіу........ 4 
32K and 64K available.......... CALL 


— 
= — 12621 Crenshaw Blvd. Hawthorne, CA 90250 
u— S STORE HOURS: MON.-FRI. 9:00am to 6:30pm 
ee ae SATURDAY 10:00am to 5:00pm 
ae 


Circle 406 on Inquiry card. 


SUNTRONICS СО, Inc. 


€ Easy Assembly 

ө Two Color Imprinted Key Tops 
for Easy Reading 

€ Key Tops have Commands and 
Graphics Spelled Out for Easy 
Programming 


e Measures 10%” x 7/4" x 2s" 


Steel Case instead of plastic 
reduces ВЕ 


RAM Module has lip for mounting 
on ZX-81 or our KD-81 keyboard 
that eliminates noise and crash 
problems due to the “wobbles” 


Built-in output connector for 
piggyback mounting = 
additional peripherals 

Equivalent to ZX-81 
or TS-1000 16K 
RAM in performance 


MX- 16 mounted 


on the 2Х-61 Ж 


CALIFORNIA 


213-644-1149 


(for Tech Info and Calif. orders} 


Mail Order—Minimum Order $10. Send Check or Money Order to: Р.О. BOX 1957— 
Dept. В, HAWTHORNE, CA 90250. VISA or Mastercard [please include expiration date). 


Check out these 
dry 
Шын. 
‚ lation 


1. Remove4 screws securing 2Х-81 case 
and remove 2 screws holding 2Х-81 РСВ. 


2. Unptug the 2 ribbon cables from the 
ZX-81 keyboard. 

З. Plug the 2 ribbon cables into tne con- 
nectors on the KO-81 keyboard. | 


4. Attach the 2Х-81 РСВ то the KD-àl 
case with 2 screws, close case and insta 
remaining 4 screws into the pou om oír tne 
KO-81 Keyboard case ... 


And enjoy the comfort and 
ease of inputting your data 
on a full size keyboard! 


OUTSIDE CALIFORNIA TOLL FREE 


1-800-427-5775 


(Order Desk Only! 


Acid $4.00 postage and handling to order, СА residents add 696 sales tax. 


| 
LINEAR |7400: 
78Н05К $595  LMiaiaN $1.90 | 7400 $ 19 7475 $ 55 1741615 ва 
сы 78М08 1.49  LM1458CN/N 48 |740, 22 7476 34 74162 89 
| 78M.G. 149 МС14вам 99 | 7402 22 7479 460 74163 487 
LMI0BAH 2.95 МС1489М 98 [7403 22 7480 48 74164 .87 
D LM300H 99 . QLM1496N Bg | 7404 22 7482 95 7465 87 
LM301CN 35 LMI556N 150 | 7405 23 7483 55 74166 12 
TE ызчы сызы LM304H 1.98  LM1820N 95 | 7406 .35 7485 65 174167 195 
LM305H 1.89  LM1850N 95 | 7407 35 7486 35 174170 169 
— sa nn» m" — dios са LM306H 325 LM1889N зло |7408 28 7489 175 74172 475 
my 65 MOI 1455 4030 LM307CN 29 LM2111N 1.75 7409 .23 7490 39 74173 79 
ман 1195 сол 205 ЮР LM308CN 98 LM2900N 98 |740 22 7491 57 741714 89 
TM | Fh 59604 1605 M2 ын 275 LM309K 1.49 LM2901N 250 |741 29 7492 45 74175 .85 MEN 
1 6К Apple Ramcar 2900 ҰМ TA 1608 #74 LM310CN 1.25 | 1М2917М 295 |742 29 7493 45 74176 75 № 
1902 i [c p = rom LM311D/CN .89 САЗОНТ 2.19 | 7413 39 mM 28 74177 m 
pots - LM312H 1.75 A3018T 199 | 7414 5 j 34 
LIST 195 in нм коз 89$ 9050 1235 |, 170 CA3021T 349 | 7416 29 7496 69 74180 75 
ACP в LM318CN 1.49 CA3023T 299 | 7417 29 7497 290 74161 175 
LM319N/H 1.25 САЗОЗ5Т 275 |7422 22 7400 290 74182 .75 
LM320K-XX* 135 САЗОЗӘТ 128 | 7421 35 74107 32 174184 225 
$ 95 8116/2016 $7.95 LM320T-XX* 139  CA3046N 1.29 | 7422 29 74109 37 174185 2.25 
8264-64К 595 411 5.99 5298 1.49 | |М320Н-ХХ” 1.25 LM3053N 149 | 7423 29 74116 1.95 74186 9.95 
4116-2 199 414 469 6508 4.50] LM323K 4.95 CA3059N 319 | 7425 29 74121 209 74188 3.90 
® Full 1 year warranty 4116-2 8/1205 1101 .99 6518 6.79 | |м324М .95 САЗОВОМ 3.19 | 7426 29 74122 39 174190 1.15 
‚ 2101 398 1103 .89 6561 379] LM337K 595 CA30B2N 495 | 7427 25 74123 50 74191 1.15 MB 
e Top quality — gold fingers 2102 79 4027 468 6604 3.99 | LM33aK 695 1М3065М 1.49 | 7429 45 74125 28 74192 .65 
e Expand Apple Il 48K to 64K 211022 1.49 4044 398 6605 799 | LM339N 95 CA3080T 1.29 | 7430 23 74126 44 74199 85 
pand Appie 0 лады a 4050 = dien 898 LM340K-XX* 175 CA3OBIN 169 | 7432 29 74128 50 — 74194 85 
Ж , 4060 4. LM34O0T-XX* 1.25 САЗОВ2М 169 | 7437 25 74132 69 174195 .66 
" e Compatible with 2-80 Softcard" 2112 3.49 4096 309 93415 899 | LM340H-XX* 1.25 САЗ083М 155 | 7438 .29 74136 75 74196 85 
e Allows system to run with CP/M", PASCAL, 2 а 199 4115 аа 93425 699 № LM344H 1.95 САЗОВВМ 80 | 7439 29 74139 95 7497 85 
DOS 3.3. COBAL. Vi | t 211412 325 4200 7.95 LM348N 1.20 CA3089N 299 | 7440 .19 74141 79 74198 1.39 
-J, , Visicalc, etc. 2 ЛЕР 4 со id im qi LM350K 5.60 CA3096N 349 | 7441 79 74142 2.05 174199 1.39 
"nli : , LM358CN 98 САЗ097М 1.99 | 7442 57 74143 295 74221 1.19 
e Supplied with extra 16K RAM& has (2) LED's d LM350N 149  CA3130T 130 | 7443 95 74144 205 74251 95 
SUPPORT LM372N 1.95 САЗ140Т 1.19 | 7444 95 74145 62 174273 1.05 
32К STATIC RAM LM376N 375 CA3146N 2.49 7445 .79 74147 1.95 74276 189 
8155 $9.95 8259 $895 68047 $2295 | LM377N 275 САЗ160Т 119 | 7446 79 74148 120 74279 75 
h ER 2 004 МН 8156 9.95 8275 19.95 68488 19.95 | LM380CN/N 1.25 CA3190N 195 | 7447 85 74150 109 174283 140 
etu a or z RAMCARD 8202 2905 8279 950 46505 2295 | LM38N 178 САЗАЮМ 59 | 7448 79 74151 67 74264 390 
Expandabie 8205 2.69 6810 4.75 6520 599 LM383T 1.95 MC3423N 149 | 7450 y ТА 52 87 г за 
8212 275 6820 650 6522 95 | LM386N 125 MC34B0N 3.95 | 7451 1 41 | 74 1, 
Uses ra 8214 495 6821 650 6530X 2495 | LM3B87N 140 5635244 395 | 7453 10 74154 119 74298 55 EN 
211413 ompallüe 8216 2.75 6828 10.50 17.95 | LM390N 1.95 CA3600N 3.39 | 7454 .19 74155 78 74365 ба № 
16K 4 MHz KR $159.95 8224 2.95 683416.95 6551 19.95 | NES3IV/T 375 (1М3900М 59 | 7459 25 74156 78 74366 68 № 
18K 4 MHz ART 219.05 8226 295 68452295 Z80-PIO 6.50 | МЕ555У 39 1М3905М 119 | 7460 23 74157 69 74367 68 
32K 4 MHz Kit 2129-95 e995, 8228 305  684727.95 280А-РО 9.50 | МЕ556М 98 1М53909М 98 | 7470 29 74158 185 74368 ба E 
P MEME - еси ОЕ миа ЕВ 
Қалашық SOM 8251 850 68601095 2800МА 19:95 | NEseeH/V 175 LMQOIGN 375 | 7474 34 74490 1.90 
paure e: A 8253 11.95 6862 10.95  ZBOA-DMA 27.95 | NE567V/H 1.50 RC4131N 2.95 == | 
8255 4.50 6875 595 2780-50 2495 | NE592N 275 RC4136N 1.10 | 791500 
REPEAT OF SELL-OUT 8257 9.50 6880 249 280А-5І0 29.95 | LM702H 1.99 RC4151N 3.70 А 
58 Key Unencaded Keyboard | INTEL 45522 | МН СЕКЕ СЫЛАР raem 2B Tasia 43 TÀLS247 (10 
5.4 { Я 
MOS PROMS LM7 11N/H 39 ULN2001 125 | 74502 28 7415122 55 7415248 1.10 
ауа". Super Fast! | sresious Ts ses овисна sszs | МЕМ 105 Имао 150 [таза 28 тасыз 179 arga nio 
Super |1 2732 (4кх8) TS 1295 2708(65005) 5.25 қ : 
Low Ромел | 2718/2516 ву "ОА 2 әрмен 08 ола ав Uracoa 28 тїздє 52 тазы £6 
' | ММ5203АО 14.50 - : - : 
Mis зубы з: нше ныр ПН pv 789 мана 1555 | LMT4ICN/H 3з SNI5452N 48 | 741508 35 7415132 78 7415268 98 
и is uncoded with SPST keys una. | Part No. 2147,.....$1.95 еа. | 2758.5v.(450nS) | 350 LM741CN-14 19 5М75454М 49 (174150 .28 7415136 .49 7415259 295 MM 
tached to any РС board В. molded LM747N/H 75 5М75401М 89 [74511 .39 7415138 .B5 74LS260 85 
ght ae : -TECH LM748N/H 39 8№75492М 89 | 741512 .33 7415139 .85 7415261 2.49 
plastic 11" x 4" base. STEPPER MOTOR HI-T LM760CN 2.95 SN75493N 89 744513 .47 7415145 125 7415268 .5Ә 
Unencoded БЕН імем 100 oraaa ae EECEE P] 
| 2513-005[5V)Lower — 10.95 — DACIQO 995 ` 9 20 ; E 
Kev Pad Оретмез Dy epolying | | MC1350 1.95 ТІ496СР 1.65 | 74LS20 .26 7415153 79 7415279 59 
ey Fa 2513-ADM3 (S¥jLower 14.95 8038 FunclionGenerator 450 
| ) 12VDC in Оле direc | MC1358 175 741521 33 7415154 170 7415282 99 
15 key Keypad with lion and then revers MCM68710ASCI/Shiftedt2.95 — MCAD24VCD 2.95 74322 33 7415155 1.19 7415291 90 
1-10 keys and tab, ing polerity i MCM6G740 MalhSymtot 1395 — LMSGBVCO 195 74500 741528 33 7415166 99 7415293 99 
return,(—), (9 and (3. 9 poloriy {сг BQUETÉ Ёнду арап (3.45 — XR2208 FunctionGenwators.25 : 
| аа wave, Usea 12VDC, f 1771-01 88 Міпіюрру 2495 — 1R1602B(5V.12v) 395 741827 .33 7415157 .В5 7415295 1.10 
sas! QU Clock Wise Rotation, | Погоны, рру же кйшй igs | 74800$.39 745124 369 7452448299 | 741528 .33 7415158 75 7415296 1.19 
1 watFlappy , 74502 .43 745133 54 745251 135 | 741530 .26 7415160 105 7415324 1.75 
Пага 3 RPM м 4] 1791-01 ры Floppy 3695 АҮ5Ю/МА/Н612(5-149) 695 | 74503 45 745134 66 745253 135 | 741532 33 7415161 115 7415347 195 
PPS. with е 5 Degree | 1791-02 Dua! Flappy 4495 — AY510154/1863 (5V) 6.95 : R ' z к 
UV “EPROM” PRICE мерсіпд angie ын d a 7%; | 74504 52 745135 115 745257 1.29 | 741933 55 741562 1.05 7415348 195 
ono лы MN nos | 74505 52 745136 1.69 745258 1.20 | 741537 .45 7415163 105 7415352 1.19 
ERASER % 95 Jot pete Se ni pepe еті кі 995 | 74508 49 745138 129 1745260 75 | 7415398 .39 7415164 119 7415353 1.19 
| B. 10 for $34.05 о ыры ы мы ма | 74909 49 745139 1.29 745280 279 | 741540 26 7415165 Ва 7415363 1.49 
Model fo straa ы керін EP не | 7450 42 74540 173 745287 298 race n pps 2.48 eee 59 
я 74511 42 745151 1.29 745288 255 | 741547 79 745168 1.15 7445268 . 
DE-4 R3232 SIGNAL TESTER ы, um Mie m ты 74515 42 745153 129 745373 310 | 741548 95 7415169 1.15 7415367 89 
$89.95 QAO Vol Is FreeCom. 725 — СОМ506 1695 | 74520 .42 748157 129 745374 3.10 | 74LS5! 26 7415170 1.98 7415368 89 
Holds 4 EPROM's COEX RS232 EMI | 74522 42 745158 129 745387 275 | 74554 29 745173 .89 7415373 1.89 
GRECO 1395 1158250 рз 741855 29 7415174 .89 7415374 1.89 
аїа time. Line Tester 1408L6 661 395  AY5-2376 13.75 74530 42 74 5160 2.79 745471 7.85 4 è 
Model S-52T $325.00 НЕО indicators [овца UE. AVES 1175 | 74532 49 745174 140 745472 795 | 741573 .45 7415175 ВЭ 7415375 60 
E DACH UNA ica од 39 | 74538 119 745175 1,49 745473 795 | 74574 42 7415181 220 7415377 195 
:94% H | 74540 .49 745188 2.69 745474 9.95 | 741875 59 7415190 1,15 7415385 1.95 
16K Memory ly SOCKETS 74551 42 745194 189 745475 995 | 741576 .45 7415191 1.15 7415385 .65 
А - Other Styles Also Avallable 74564 46 745195 1.88 745570 575 | 741578 .45 74LS192 .88 7415390 1.95 
Expansion Kits 74565 46 745196 1.69 745571 575 | 74LS83A 79 7415193 .98 7415393 195 
74974 69 745240 275 745572 895 | 741586 1,19 7415194 1.15 7415395 1.70 
for Apple/TRS-80 INTEL CODEC IC LOW PROFILE | 74586 72 745241 275 745573 895 | 741586 .45 7415195 эв 74.5399 2:5 
8 pcs 4116 16K SOCKETS (TIN) 745112 72 745242 299 1745040 290 | 74590 .57 745196 .89 7415424 2.95 
200/250nS P/N 2910A 748113 72 745243 299 745941 290 | 741592 75 7415197 89 7415668 175 
рес Қайы %1 205 For Digital ел йыз ә 75572 74.893 75 7415221 1.15 7415670 229 
Voi 7415240 1.69 811595 1.69 
CALL FOR VOLUME PRICING осе 8 pin LP 16 — .15 14 7415242 169 811396 169 
50% 14 pin LP .20 19 .18 DIP 741 5243 1.89 84597 1% 
ва, 18 pin LP 22 121 20 7T4LS244 1.48 811598 
CORCOM FILTER For Fiter P/N 2912A ... $4.95 aa. 18 pin LP 29 28 27 SWITCHES VOLUME PRICING 
| 20 pin LP .34 .32 30 | CALL 
Popular SURGE 22 pin LP 20 27 24 CMOS TOL FREE 
СОНСОМ 24 pin LP 38 37 36 2 Position 5 .99 7 Position 
28 pin LP 45 44 43 4 Position 1.19 8 Position 4037 $1.95 4089 $2.95 
0 Filter SUPPRESSOR 40 pin LP 80 59 58 5Position 1.29 9 Position 4040 1.29 4093 99 
E 54% “Surgeonics”’ 6 Position 1.35 10 Position 4041 125 4094 295 
"" Gams Power Sentry 3L WIREWRAP 4042  .95 4098 2.29 
Cord 4007 25 4043 85 499 225 
ht PEL 15 Атрв250 Volts SOCKETS (COLD MUFFIN? FAN | 4008 139 4044 88 14408 1295 
transient suppression ( ] 4009 45 4048 175 14409 12.95 
Astec RF Modulator “Тһе dependable, low | 4010 дс 4047 125 14410 1295 
A 124 2549 50:00 costlargestsellingfan | 4011 .35 4048 49 14412 1295 № 
т Lo А до, 1 8 pin WW | 55 m = for commercial cooling 4012 25 ge е р a95 
| 10 pin WW (Tin) .65 ; ions. 5 . : | 
P" CONNECTORS 14 Bin WW ‚75 73 67 SDDNCHSOnS a 4014 1.39 4051 110 — 4501 д9 № 
о 16 pin WW 60 77 70 е 105ctm free ай delivery | 4015 1.15 4052 1.10 4502 165 № 
18 pin WW 95 .90 81 eè 4.68" 4.х1.50" deep. | 4016 59 4053 1.10 4503 69 
20ріп WW 1.15 1.08 189 Weight - 17 02. 4017 1.19 4055 3.95 4505 8.95 
22 pin WW 145 1.35 123 4018 89 4056 295 4506 75 
DB25P (А5232) $325 | 24pinww 135 126 114 SPECIAL PURCHASE | 409 45 4059 925 4%7 595 
AMD MODEM IC 08255 Female 3.75 | 28 pinww 180 153 1.38 ж 4020 110 4060 139 4508 375 
Hood 1.25 40pin ww 220 2.09 1.89 we $9. 50:2. 4021 1.19 4066 .75 4510 1.19 
P/N AM?7810 | Set with Hood, Sale 7.50 — 4022 1.15 4069 25 2n 119 
B 22/44 S/T, KIM 2.95 4023 29 4070 4 4512 1. 
"ovens | азлввыт мот col SUPER IC CLOSEOUT SPECIALS аша 75 п 35 456 275 
00% т e Sm] 1447.7 5796. ESTÍA $695 — B080ACPU $295 5027 СНІ 5995 | 4027 85 4073 35 4518 139 
Special ACP Price 4 7415868 3/199 586 2652 395 2102 RAM 75 2901 395 | 4028 85 4075 35 4520 1.25 
7415377 2/199 8253 695 4060НАМ 140 8039 395 | 4029 1.20 4076 129 4555 495 
PARALLEL ALPHA NUMERIC 7415241 2/199 2758 ЕРВОМ 295 2732 695 ММ5320 5.99 | 4030 45 4077 35 4555 99 
8250 6.95 1802 895 X UPD410 208 9131RAM 199 | 4031 325 4078 35 4565 225 
PRINTER 6561RAM 2.95 ZBOA CPU 4,95 UPD411 2.98 ЕММ4402 199 | 4032 2.15 4081  .35 80С95 150 
LM733CN 3/199 6522 6.95 2708 ЕРНОМ 6/2995 10415 4.95 | 4034 325 4082 35 80С97 125 
19 Column Printer prints 16 numerical columns plus 3 | LM323K 3.95 6502 CPU 5.95 2114 8/14.50 8700 А/0 2/16.95 | 4035 95 4085 1.95 | 


columns which have math, alpha and other notations. 
Each wheel has 12 positions with position 12 blank. 
Position 11 on numerical columns have decimal point or 4t. Utilizes 2.75" 
wide adding machine tape and a dual color ink ribbon input data parallel 
withfourbit 83CDcomparatorcircuit(schematic provided). Printrate, З lines 
per second. Operating voltage 22-28VDC with typical cycle time of 


340mS. Size 6"W x З\з"Н x 5%"Dp. New. $9.95 ea. 3/$27 


TERMS: МС Cavers Chece Баға Wie Pert 
Самсы afi Z анак tor pocota Inchude Drivers 
Line ard cred tard 8» Vou AMEX CB ast Гь 
кетст Change Ad Te алымның) A handig m $2 190. 
whichever n panier Adr) 107% tor egn anders m 
U5 Раса Post Inches T Ewphone rember +O COD 
Prema жиб їп Chao miht note. Some tame 
sued ia pror кке We гала the гері bo su 9j ule 
тыш} ри ылщг Reta ewe es. may vy 


Mai} Order: P.O. Вох 17329 Irvine, СА 82713 


Reial: 13108 E. Edinger, Saata Аль CA 82705 
(714) 558-8813 


' 642 W. Trimble, San Jose, CA 95131. 
(408) 945-7010 


TOLL FREE 


800-854-8230 


910-595-1565 


3 


Circle 8 on Inquiry card. 


NOW AVAILABLE 
FREE 


IBM PC Catalog 


Я 


a Authonzed Dealer 


Appio 0 Pius w 48K А 
Apple Il Plus w/64K 1729.00 1049.00 
Apple Il System Special у// БАК, 


HARDWARE | “SOLO” 


y ABM ие 280 Card, Vision 80 2519.00 1499.00 
т Н р un Apple ІШТЕ ^os 349500 2695.00 

Color io Mono МО Module 05 C Appie fH w/256K 429500 2995.00 

Telephone Receptionist adap! 995 Gasp atta ProFite Hard Disk Drve 3499.00 2085.00 


Vista Apple Ill Timecard 195.00 169.00 
"Apple Products Availabie In-store Only" 


APPLE HARDWARE 


PS3276/Bisyn Emulator 1295 
AMDEK 
Dual3" Amdisk 

(2) Hitachi DS (250K) B99 649 
AST Mega plus" Card 


You can now purchase Shugart compatible 
8" Disk Drives below your existing 


—— — 00У direct pricing! 


Disk Drive 


Totally compatible to Apple Drives. 


ыз! 
— P/N MG-064, 64K, Ser, CIk 595 449 $ a ) Apple 1 Disk li w/Contro'r 5645.00 $449.00 
s P/N MG-O64SP, add'l Ser. Par 695 499 Aoc tt Disk Т = "= 525.00 389.00 
P/N МС-256, 256K, Ser, CIK 995 695 only Apple Family System 2495.00 CALL 
Mio ce ia ctt Ѕег, Раг 1095 749 C t | $ 99 00 Prototype Card 24.00 21.95 
AST МО Plus" Card ontroiler.......... к IEEE-4B8 Interface 45000 375.00 
P/N V/O-SP, Сік, (2) Ser, Par 265 199 Just plua i d Extended Waranty- tyr 22500 199.00 
AST Combo Plus” Card иерип "nane fun. Super Serial Card 195.00 174.95 
P/N MC256SPC 256K, clk, P/S 995 695 Language Card 195.00 149.95 
AST PC Disk++" Card Graphic Tablet w/IO 795.00 695.00 


P/N MD-064, 64K, Host, Раг 655 495 
CACTUS TECHNOLOGY 

200 Baud Direct Modum 349 299 
COEX 


“Available im store Only" 


MORE HARDWARE 


Vista Quartet 


Extender Card 40 19 =” Equivalent | microsort LIST АСР 
Prototype Card 69 42 780 Softcard $39500 $249.00 
37 Pin "D" Connector 19 8 to 16K Remcard 195.00 B9.00 
These Prices are Snap-in Card Guides (5) 8 5 The Premium Package 89900 579.00 
the lowest ever published. CORONA Hard Disk System Call 4 SSM 
CORVUS Hard Disk System Call AIO-I14 Function Seria 
*Siemen’s 3380 08100-8 eon $199.00 DAV ONG A р р | © Parallel 225.00 1 79.00 
Also, with purchase of Disk Drives you can buy the 5Mb Hard Disk 1995 1490 AIO SeriaUParallet 195.00 165,00 
Vista V-1000 Dual Case with Power Supplyand Cable 12Mb Hard Disk 2495 2295 Drives | KEYBOARD COMPANY 
à MAYNARD Disk Drive Card only... Numeric Keypad 149.95 124.95 
for only $375.00................ Regular Price $495.00 Floppy Card w/Parallel 205 249 Apple H Joystick 49.95 44.50 
OFFER LIMITED! SHIPPED IMMEDIATELY Floppy Card w/Serial 325 260 Apple Il Handcontrollers 29.95 25.95 
FACTORY FROM STOCK! ORCHID % 00 KRAFT 
WARRANTY 90 DAYS! *OEM QUANTITIES Hi-Res Graphics Adapter 495 429 Joystick 49.00 
PERSYST Spectrum (64-256K) Hand Controller 40.00 
P/N SP64-CCP, 64K, S. S, P 499 PROMETHEUS 
P/N SP64, 64K 375 VERSAbox SpooUBufr 249.00 199.00 
“CMOS” Бак Upgrade Kit (9 chips) 130 50 VERSAcard Four-in-1 199.00 166.00 


QUADRAM Quadboard (64-256K) 


AUTO-DOC diagnostics 99.00 62.00 
P/N Q64, 64K w/4 functions 595 429 


VISTA COMPUTER CO. 


Add 8" 


4 TANDON | Vision BO 80x24 Card 395.00 269.00 
Unbelieveable | V9 55. «sox 295 195 cs Disk Vision 40 40 со. 
Price! T 22 M 395 289 enhance 19900 149.00 
TG PRODUCTS H Vision 20 Lo case ROM 2995 25.00 
Ш Joystick 65 49 2 Drives ABOD & DS, DO 59500 399.00 
Track Ball 65 52 Ouartet Disk Drive 699.00 
$ ОО VISTA “Multicard™ (exp. 64-256K) m I Your Duet Disk Drive 499.00 
P/N У-064, 64 295 199 Solo Disk Drive 289.00 
P/N V- OB4PSC: 256Kw/PSC 495 335 A pp le | { / І е 40 Char Type ahead 4995 2500 
64K Upgrade Kit (8; chips) 50 Witd Card 129.95 115.00 
Assembled and Tested "MAXICARD"" 576 1285 999 VIDEX 
"PC MASTER" 7 Оз 669 495 Up To 2.4 Megabyte! Videoterm 80х24 Card 24500 279.00 
ace Controller" Call N “TRIMLINE V1100" ith Keyboard Enhancer 149.00 129.00 
1 i Qu MER. ' PRACTICAL PERIPHERALS 
A ылыс high-reliability PRINTERS Tandon Dual DS DD...........$1895.00 16K Microbutier 25900 220.00 
a IC ar S. СОЕХ BOF/T BO $499 $299 QumeDualDS DD.,,,....... 1699.00 32K Microbulfer 299.00 253.00 
STAR MICRONICS - NEW! м Shugart DualBO1R ..,,.,...., 1295.00 | | nmm: Option 149.00 10900 


Gemini 10 100cps 


О Single ЭМОН орелот Gemini 10 106 Type n Tak Speech 37500 33800 
- EPSON SCOTT INSTRUMENTS 
ра а Масе Recognitn VET8O 79900 675.00 
МХВО 111 
MXBOF /T НІ CORVUS 
MX100 111 5 Mb Hard Disk 375000 2495.00 
INTEGRAL DATA 10Mb Hard Disk 535000 2895.00 
20 Mb Hard Disk 6450.00 3995.00 


ORANGE MICRO 
The Grappter VO (Plus) 195.00 129.95 
SATURN SYSTEMS 


Ligh Pen [— for} 
Apple il Computers| 


ELI EUN | i 


Microprism 480 
Prism BO Color (all) О r [= Е R 
Prism 132 Color(all) 


BROTHER HR-1 


ы : 2 A n " ny Drives 32K RAM Card 239.00 189.00 

AC P $ 00 IBM PC to PE a | ) Senen S9 ы 64K RAM Card 425.00 355,00 

Price АХ (1) Vista V-1000 Enclosure 128K RAM Card 599.00 505.00 

. Microline 82А (1) Power Supply w/Fan, w/Cable | “OVATION sum ж 
Best of all the price Microline ВЗА = 1 ; М 

ІВМ LOW C 0 ST А р Microline BAAP Apple Са! 212 62500 525.00 

ACP $ 00 | HAYES місвосомритен 

$ ОО Low Pric Hayes Chronograph 249.00 229.00 

M EM 0 RY e Місготюдет Il 349,00 289.00 

only AMDEKCORP И : ; Smatrtmodem 299,00 229.00 

MEMORY PLUSAT LOW PRICES! паво raped 5199 2:25 Apple Compatible Software N^ е bim ik чый 23900 189.00 
f = = - “ 

Mod "Multicenf^ expandeble Optional COEX Interface Card Color I Composite 499 339 Music System 395.00 335.00 

eae ie ei, — m m| SAVE UPTO 40% | GST. a жо 
olor omm 499 445 А 

(1) PARALLEL (1) SERIAL MODEMS. Color IV RGB Analog 1299 1059 | BUSINESS HOBBY Introl Х-10 Controller 20000 175.00 

(1) CLOCK/CALENDAR МЕС 12" Green -NEW 199 155 | Screen Writer 829 BagotTricks $32 ROM Pius 15500 129.00 

SIGNALMAN Mar TRAEN 12" RGB (690 x 230) 895 799 Word Handler 149 Graphics Magicn 45 Keyboard Filter ROM 55.00 44.00 

pmvosapec $ SONY Profee! 19“ Color НОВ 895 819 | ВО Master 155 DOS Boss | 19 | Copy ROM 5500 44.00 

wath 64K PRINCETON GRAPHICS Visicalc" З.З 185 ZoomGraphics 32 ROM Writer 175.00 159.00 


Master Type 29 Utility City 22 
DeskTopPlanil 179 Locksmith 4.0 80 
Desk Тор Plan Ш 225 Compl Graph Sys 55 


МАН ENTERPRISES 
Sup'rterm 80x24 Card 395.00 279.00 
Sup'rSwitcher 6 Amp 


RGB IBM Lookalike 700 599 


P/N V-256PSC 3335" 
wath 256K 


_ 1 Visiptot 159 Appie Mechanic 24 Power Suppl { 39. 
FLOPPY DISK DRIVES PFS, File 1 115 Nibbles Awayll 35 Sup'rMod T 22200 айыр 
SiNGLE-SIDED й 50 FPS,.Fiell 155 GAMES. Modulator 69.00 49.00 
ттщ i " о ыға ры i - Visitrend/Visiplot 25 The Missing Ring 38 Apple Fan 55.00 43.00 
== — — чыш t — 00 10/85 PFS, Graph Ii 115 Choplifter 26 | ALS 
а Жы a ме Тамил ne —_— - PFS,Graphill 155 Frogger 24 The CP/M Plus 280 сага 39900 299.00 
T re T Multipian 199 Wizardy 39 5тайегт 80х24 Card 34900 279.00 
DOUBLE-SIDED а "ГІ Versaform 279 Snack Attack 24 Тһе 5угелдігег Package 699.00 549.00 
SABSIA He dma Marnm ES E Rud МАХЕЦ. M02 05 Wordstar 365 Castle Wolfenstien 24 
Detstracau8 515 ABO 445 Талы Б МЛ АМОЕК Hitachi 3 DS Micro Format II 179 Arcade Machine 44 16K RAM CARD 
650 Тһе sse 5x» Nim BULK SPECIAL 55 10/25 dBASE It 439 CanyonClimber 24 [ 
BSINDLE-GIDED 5% Wih Sleeve and Odi 100/198 Bunereaie 169 Aztec 29 Д | li 1 6K 
mum Fo We MS i I 196 195 PFS, Верой Н 95 Маск о! Һе Sun 29 рр e 
851 210 кете M ME 149 139 x РЕВ, Repon Ии 115 Cannonball Bitz 26 E E 
DOUBLE-SIDED SW Acct Pus GAL | 299 Knight Diamonds 26 Compatible with 
ма миш nons = QA. АР, АМА 599 Zork | 2 | rao , SCA А 
250 Abowet+inventory РӘ Zork 111 29 x 
DOUBLE-SIDED 574 Thinline Magic Window 118 Slarcross 29 | 180 Softcard" .. PASCAL CP/M 


EN” Thinkne ЕН | DOE] Къ | 365 HORE Serpentine 25 
ІКПІНКЕ-БІПЕГ 27 (9 IC's Home Accountent 59 Star Blazer 25 

Сай Бай сай Transend I 76 Deadline 39 

— БТЕ ы Transend И 119 Tubeway 25 

FI =. mr — “р шттын — 50 Data Capture 40 49 Flight Simulator 25 


a Fr ст mea som, isi 9 Viki 5 
ТІТШЕЛЕЕШЕ. | hai Е клм жина чын APPLE System Saver FAN PUR Есе Mor 85 M ^ кый 2% 
ғыс syst Ped Mena 
SPECIAL LIQUIDATION - SMALL QTY Surge Suppressor Fan ; 79* Electronic Duet 28 Aber Н 22 Parallel Interface for Apple. 
SHUGART 4004 Double Outlet Receptacie | Тех Prep. 1983 149 Оутрсбесаһ 23 | With cable.......... $39.95 
14" WINCHESTER TOLL FREE Mail Order: Р.0. Вох 17329 Irvine, СА 92713. ECU LA 


Full 1 year Warranty. Top Quality by COEX 


ци. $5995 


Also from COEX NEW EPSON 


Only 10 Available --So Hurry! Checks stow 2 weh tor processing l^ciude Dowers 
14.5 MEGABYTES 800-854-82 Metall; 13108 E. Edinger, Santa Ana CA 02105 ТАРАСТЫ 
List 2485.00 L (714) 558-8313 whichever эъ greater Add 10% for loreagn Orders or 
| $995.00 ТИХ 542 W. Там, San Језа, СА 95131 cette tcchange о notice Some dems 
ial Sale Price ... á ! | өз e- > 
Specia Sale Price 23 910-595-1565 (408) 948-7010 eg an — ұлтанды 


Circle 8 on Inquiry card. 


AlifonNiA DIGITA. 


Post Office Вох 3097 В ә Torrance, California 90503 


Plastic library case supplied with ail 
diskettes purchased from California Digital 


51995 , т 


New Low Price 


Pnvate labeled for Cattorma Оза by one of the most 
respected producers of magnetic media Each diskette 
ts сейһеа double density at 40 tracks To insure 
extended media ме all diskette are manutactured with a fl 
| reinforced hub ! 
Each box of diskettes is supplied with a free — 


libra! y caso бель „ „ү — 
Soti sector CAL-501, Ten sector CAL-510 —————— 


> , 5%" DISKETTES 
қ | WITH LIBRARY CASE 


$ 50 ASIN MCA 
= E - 324 100+ 
Це 


50274K dynamic250ns ІСМ.4027250 ag 1 88 175 
Your Choice 4116200t5.16K 


4116 t50ns. 16K ІСМ-5116150 

ІСМ-4116200 
SCOTCH 4164 150ns.54K 128 refresh 

| 41256 150ns. 256K 


| MEMOREX 
1.1 VERBATIM 


Single Side Double Density 
Soft Sector 10 Sector 16 Sector 


SCOTCH 7440-10] 7440-16 | 26.50 
MEMOREX} 3481 | 3483 | 26.50 
[925-10 


ICM-4164150 
ICM-41256150 


STATIC MEMORY 
ICM-21 L02200 149 — 129 
ICM-21.024450 129 115 
ІСМ-2112450 299 265 
ІСМ-2114300 
ICM-4044450 
ІСМ-5257200 


211022005. 1K зай 
21L024480ns. 1 К static 
2112 450ns 2K авс 
2114300ns ІК x4 
40-14TMS-150ns 16 x 1 
5257 300ns 4Кх1 
6116 Ра200п5 2K x 8 ІСМ-6116200 
6176 P3 1501$ 2K x 8 ICM-81 16150 
6167/2167 10075 16K x 1(20pi) ІСМ-6167100 


EPROMS 
ІСЕ-2708 
ІСЕ-2716 
ІСЕ-2716 FMS 
ICE-2732 
ICE-2732350 
ІСЕ-2532 
ІСЕ-2764 
ІСЕ.27128 


ТЕГИ T7 


2708 150п5 1К х B 

2716 45015 2K x B 
2716TMS .150ns Tr-voltage 
2732.150ns 4К x 8 
2732350ns JK x8 

2532 45018 4K x ё 
2764350ns BK x 8 

27128 35065 16K x8 


VERBATIM 


$2541. 
MAXELL 


Doubie Side Double Density 


сотен 
VERBATIM, 550-01 | 550-10 | NA _ 
мого |иналоо|инг.160 


Three Inch Rigid Floppy 
HITACHI-AMDEK сай for pricing 


Five Inch Winchesters 


| DYSAN | 
D| M^ | 


EIGHT INCH DISKETTES 


104/20 $2.95 


GOLD EDGE. CONNECTORS 


S-100 ,125" ecnters 

tmsai selder .220" row FAE 
Imsal wire wrap (UD 

Sullins нее, . 250° 
Sults Ні сі. SW 

Sallins / Altair , 140" 


4156” Centers isiundared) 
32/44 Kim Evclet 42 
46/7: Digital Group БАГ 5.93 


"із" Туре 
DESP male 
EUS female 
DIE Tied 


ench 


$1.60 She | 5 


PALS TINTO 535 
DASS annalu 3.35 


WA hoad 24“ 


1113 25H malje 2. 
ПН 255 female 1,32 


DH huod :5/1? 
DESTE ренде 


4.20 


upon request, all drives are supplied 
with power connectors and manual 


145385 female 1,90 
BU kouil ЭЙ) 2,35 
PSO" male 3.9 
1230$ hende 140 
Lf zu hoen! 14/172 GU 


36/72 Digital Group WAY б, 
иб Metorola 6800 Sfr 
43/86 Moto. 6800 WAY 


MEMOREX | 3060 MEMOREX | 3090 
OYSAN 3740/1 


28.50 | ! 
[39.50 |DYSAN —|3740/D 
Thirty Теч Sector 


SCOTCH T | | — 
ETTE Г 1: Bs Е i | Қ 245 HIBBON CARLE CONNECTORS A Eight Inch Subsystem 


yim 3A AT 18 pin 3 | 2 PUR 5" de LA v bri 
— 74 pi M i ach HX 20/40 TRS-NU таға AD? 4.70 % қ 
Perm tn «үт еее ү 3740/20 65.00 | Pe RE ae s E up or fie Two Siemens FOO100-8 disk drives wih power suppw, 
МАЕ | m 
m ee ee A | era =| 4" exhaust fan complele wih 3 necessary power cables. 
ME. J cid Same as above ees vri 


auge BOIA М502ЫМ "1195 
Shugat 8618 MSUZE51 1450 


ECLIPSE 


695 асу 
INDUSTRIAL 58-100 MAINFRAME | 


Suitable for hospital aed аппа! appiate  Corrsnucbed inm 304 

usted staimiess steel Modualae 590 war lorod power supply prevides 
- B yoits 2130 Amps and z 16 vols. at 4 fun Зерріюо with stigndard 18 gor 
Faraday moter board Juadary swilched AC recoptaches Tha Eckpen tQ 

can De elha labie ar rack mounted Proviso Tor Пее у РУС a ten 

TNO, hnr? нек divi 

The Echpse 100 ку {he ponies гта огл tp *f tres vnd lat by ene 

now кноп! TEI Corperalion. EPS-100 50 Its 


. TOLL FREE ORDER LINE 
(800 421-5041 
TECHNICAL & CALIFORNIA | 
є 5 Ф - & i | 


INTEGRATED СОЗСЫГГ SOCKETS 
Lesy Profile Wire Wrap CENTHUNICS 
27-30360 Tar 


Olvet ЕШ? CALZBOL 11258 
Оша OTA МарТ 1450 


er BELL COMPOSITE 
MONITOR 


Each keyboard contains 81 high reliability Hall Effect keys. 

Outputs seven bil parallel ASCII MIC-B1505 3 Lbs. $ 1 9 
— CatatW" eee ав аи ж Bee 9 
Ideal monitor 


три hye Rn ШШШ WITEK 
eit A Akl fd de ee) KEYBOARD 
: for classroom 
demonstrations. 


— ийин» la мы 524. 95 


This Нек керио is the same ure used Uy LER барсар n ferr ті е he 
CRT инттъла Tho keyboard features 58 unencodikt moin on motal con 
tacts {НІК S83 Matcrurvg manang Caster wifi 15 keys ts madio for $9.05 
IHIK- 15) Buy both à! hest шаа lot only $29 90 and serve $5 90 EHIK-5815| 


Ever му giing & сїрї Кий о? детіп mound a IF monis? Here a жан aportu iD 

m “ыйга. desc riers antag ond Pre moir 
шыған тош 

th Apple and GUAGE yor enaigates Guten LIGNA you MO Nee Megane eee 

EGEA мес 

OTIS 35 ibe Montone arg fees and құ shoud te encikmed Wood 

enclosure tr коне $35.00 SASS CML ENCES Ste к= 


Shipping: First five pounds 83,00, Each additional 5,50, 
Foreign orders: 10% ahtpping. Excess will be refunded, 
California residents add 615 sales tax; COD's disrouraged. 
Open accounta extended ta atate supported educational inatitutions 
And cormpeantes with. a ‘strane Das & Bradntreet, 

f mx ЕЕЕ Тә à ый Lins шы чер RE © 


alifornia Digital 


Super Buy 239 мои 
SIEMEN 


IMICRO DECISIO 
FDD100-8 


"1195 


Buy before month end and California Digital 
will supply, free of any additional cost, 50 
Diskettes and a 514" Flip & File. 


includes $1800 worth offree software: 


ә Digital Research 2.2 CP/M — & NorthStar Bazic 

€ MicroPro Wordstar @ Spelling Checker 

€ Electronic Spreadsheet € Microsoft Basic 80 
i 5 4 5 

10 Drives 7209 e 100 Drives “175 | The Morrow Micro Decision offers one of the best values іп small business computers. Standard 

features include 64K of RAM, 4MHz Z 80 CPU, two RS232 serial ports. duai density floppy disk 

controller capable of supporting four disk drives, and а 200 Kilobyte 5%" disk drive. The unit is 

powered by alow noise switching power supply. 

The low profile enclosure should blend in to most any office environment. The Micro Decision is 

delivered complete with CP/M 2.2 as well as Basic 80 and Wordstar. Available options include а 

second disk drive and a video terminal. МО5-МО1 18165. 


$-100 
BOARDS 


16 BIT MICROPROCESSORS 
GBT-8687 Godbout 8008 /8087 Microprocesser $24 
GBT.B687 Godbout Б088/8085 921 B bit 

mitroprocessar 
SEA-B0BG —— Seatile Computer 16 ІМ micro two 
TEC-8086 


baardser 
Tecmar Computer 160и mutroprocessor 
(0М.809%8 — Lomas Dala Systems Lagnling ûne 
SINGLE BOARD COMPUTERS 
WAV-BtT! — Wavemale Bullet 1 with Порру 256 
tnot 5-100 


Adyanced Micro Digital Порру & 64K 
Teletek FOC! Single board NEC76S 


California Digital has recently participated in the purchase of several thousand Siemens FDD 100-8 floppy disk drives. 
These units are electronically and physically similar to that of the Shugart 8018. Any application that will accept the 
Shugart will work with the Siemans FDD 100-8. 

All units are new and shipped in factory sealed boxes. Becauseot the extremely low price we expecta quick sell out. 
SEA-F1008 17 Ibs. Manual and powerconnectors supplied free upon request. Also available: Two drive subsystem 
supplied in metal enclosure with power supply and exhaust tan. $750.00 CAL-2F1008. 


TERMINALS 


- A — а 2 p 


PRINTERS 
ECLIPSE 80 


STATIC MEMORY BOARDS 

Calferma D gital State 64 8:16 04 
153821 

Godbout Ram 15 64K memory 8/18 br 

6090001 Ram 17 HK memory B hil 
2161 add 

GedboutRam 20 32k siane memory 4К 
boung 

бойо! Ram 21 129K 5/16 bil statig 
memory 

Catdorma Comuler 2116 EM stabe 
Les mal | 


DYNAMIC MEMORY BOARDS 
controller CAL-D258 Сміта Вуле Min agent amp 

8 BIT MICROPROCESSORS pt TT 
бөбек 7M 3 bi CPU 24 Dt eximded e 50 Systems Extiardoramili35EK dynamic 


Cat 561 


1.16 
MATRIX PRINTERS dips: 
Star Gemini-10 friction & tractor 100char/sec paralle! — STR-GIO 
Star Eclipse ЕСЕТ friction & tractor STH-E80FT 
Okidata 82А sana! & parallel 97" paper OKl.82A 
Okıdala 83A serial à parallel 15” papar OKI-83A 
Odata B4A sertal & parallel 15" paper OKI-B4A 
Okidata2350 (new) 350 char/sec OKI-2350 
ЕрсопМХВОҒЕТ with graphirax. friction & tractor feed EPS-MXBOFT 
EpsonMX 100 with graphtrax, 15° paper EPS-MX100 
NEC80234 parallel 972" paper, graphics NEC-8023A 
Anadax 95004 high speed 15° paper АОХ-9500А 
Anadex 9501А high speedwith graphics ADX-9501A 
Datasouth 180 high speed 18020515 051-180 
Quantex 7030 corespondance quality 180 char/sec OTX-7030 
Prownter 8510 рагана! 9*2" paper PRO-85:0P 
PrOwrter 8550 ѕела!9 г paper PRO-8510S 
Prower 115 paper PRQ-2P 
Printronix P300 highspeed peinter 300linesparminuie, РТХ-Р300 
Prntramx P600 ultra high speed 600 lines per minuta PTX-P600 
Mannesmann Tally 1805 200 char/sec senal MAN-1805 


WORD PROCESSING PRINTERS 


NEC7710 55char/second. senal interface NEC.? 710 
NEC7730 same as above only parellel intertace МЕС-7730 
NEC3510 15 senal NEC-3510 
thatlo630 40 char/sec serial DBL-630 
Brolttar HR11 daiseywheel BTH-HR1S 
Brolher HA11 senalintertace BTH-HR1S 
Smith Corona TP-t daisy wheel punter serial SCM-TP1S 
Starwnter F10 senal PRO-FtOS 
Starwriter F10 рагайе! PRO-F10P 


EPSON МХ80 


35800 
297 00 
458 00 
695.00 
107 9.00 
#995 00 
519 00 
695 00 
485 00 
1279.00 
127900 
1295 00 
1535 00 
495 00 
639 00 
750 00 
4500 00 
6150 00 
165000 


GBT-R20 
GBT.R21 
CC5-2116 


Freedom 50 sphi screen, detatchable keyboard 

Visual 50, deatchabie, keyboard salactabla settings, 
Visual 50 Green screen 

Visuel330, emulates DEC, DG. LSI. green 

Ampex Dialogue 80 green screen. twopa ge, tunc. keys 
Ampex Dialouge 80 amber screen, two раде, tunc keys 
Wyse 100, horz & vari. split screen. metal anctasure 
Televideo 910 Pius, block mode 

Talevideo 925. detatchablekeyboard, 22 function keys 
Teieyideo 950, graphic char..split screen, 22 func. 
Televideo 970, 14 grean sereen, 132 column. European 
Репин 19 termina, VT52 compatible. 

ADDS Viewpoint А1 detatchable keyboard 


ADDS V:ewpont А2. xycursor 
FLOPPY DISK CONTROLLERS 


Al [E LE | GAT-DSK1 — Godhout Disk Onedoudledensily 420-705 
ж-. 


I- - М | MDS-DJ2 №оітоҹе Designs Disk locke yli with CPH 
48K Plus 


MDS-DJ!  Morow Cesigns Disk Jockey | single 


LIB-F50 
VSL-50 
VSL-50G 
VSL-330G 
APX-DBOG 
APX-D80A 
WYS-100 
TVI-810P 
TVi-925 
ТУІ-950 
ТУІ:970 
2ТН-219 
ADD-VP1 
ADD-VP2 


495.00 
635,00 
650.00 
995.00 
685.00 
685.00 
825.00 
595.00 
795.00 
985.00 

March 
765.00 
585.00 
585.00 


AMD-280 
TEL-FOC1 


СВТ.280 


address 

CCS-2890 — Caldorma Computer 2-XI тусе00104 8554 

SDS-SBC2(? 50 SystemsSBC-200 7-60 
1510220065507 

Measurement System 2-80 2810 
mmiaragecessp!- 

larbemttectoacs 2.88 wiint wo RS222 
porta 


Саена Compu ers 205 5 бак булатч. 
MAtS Measuremenl Gystems DMESA00 : А19 
Mitra! 


NSA, Z0 INTERFACE BOARDS 


“tout. Баке балаң олай 2 vost 

af parel 
лилла Феба Mulegoaid 3 sedal 

2 parada 
Goitant нені | 2 cena pore 
Сойзон! ternare i 1 serat A иіні 
Totton песе th өніп 4 seral peas 
бойы ater racer ML edo 8 serai Lions 
Сөж intentace: IV. 3 eeuat 2 parallel 
Caltotma Computer рол! озат таге 
Catifarma Comppter 2 sest / 2 patiri 
aic eua Computer 4 port parallel 


MDS єл! 
ТАЯ,282 Чу 


Мр MIHI 


2379.00 
2379.00 
1775.00 
2250.00 
855.00 
895.00 
659.00 
1475.00 
147500 


зз. 
GAL 1562 
GIT toh’ 
GRI RÀ 
Gt WA 
CTS 2710 
C68 2720 
CCS 220 


density 

Càlitottia Cominrter 2322 with CPM 

Тање Е Іесдеогне double белешү 
rontrolfer 

Tiirbell Elecirouies single deity 
Сотто ег 


СРМ OPERATING SYSTEM 
GBT.CeM22 Собзо СРМ 22 lor Disk Doe 8 tul 


CCS.2422 
TAR-DDC 


TAR-SDC 


SPECIAL FUNCTION BOARDS 
МҰЗЫН DC nasralicromodem $ tOGFCC 


RIBBONS °6.95 
MONITORS 


{енн FIFI queen момын 1) 40/0 сейит switch PEH- 17 
БЫТ, IDA pren pheipbar 15 Мә? impot vatea BC. IA. 
BMC КЕМ green фусун 20 Шар һауе em plots ВВС 12-ы 


МЕС JB1208 given phosphor tb Mhz сотона өздер МЕС. 1207 
МЕС 181261 рет phosphite tomera qrade compost ИЕС-1 Эй 


Morro Z3 opem (rate to гир (фууу video МОТ МА?) 


Mater cls 12 bpm ame МА ahiran hart yne done МОТ. АЧИТ 
(оты ppen frame шн мыр sym & ағ total СОМ ВУ 


Ге 44] 

МЕС КУН c6363. f color SEC aC 1206 
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CCS-7710 
СС5-7728 
CCS-7720 
СС5-7114 
СС5-7424 
СС5:7440 
CCS-78B 


MTN-CPS 
MTN-TCLK 
MTN-STLK 
MTN-ROMF 
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TOLL FREE ORDER LINE 
800421-5041 
TECHNICAL & CALIFORNIA 


(213679-9001 


ADVANCED BUSINESS TECH 


ABI Van "Shey рыс” тен Apple 


Shipping: Firat five pounds $5.00, Fach additional 5,50, 

Foreign orders: [0% shipping, Excess will he refunded. 
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Pact Nn. 


SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407H 
547408 Н 
8874098 
SN7410N 
5474114 
SH?412N 
SN? 413N 
SN? 414N 
SN?416N 
SN7417N 
5N7420N 
SN7421N 
SN? 422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
5074414 
SN7442N 
SN7443N 
SN? 444N 
5Ң7445Ң 
SN7446N 
SN7447N 
SN? 44BN 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7459A 
SN?460N 
Sh T4708 


74500 
741501 
741502 
741503 
741504 
741505 
741508 
741509 
741510 
741511 
741512 
741.513 
741.514 
741515 
741.520 
741521 
741 522 
74,526 
741.527 
741528 
741530 
741532 
74,533 
741537 
741.538 
741540 
741542 
741,547 
74,548 
741549 
741551 
741554 
741555 
741573 
741.574 
741575 
741.576 
74,578 
74,583 
74.585 
741586 
746590 


74500 
74502 
74503 
74504 
74505 
74508 
74509 
74510 
74511 
74515 
74520 
74522 
74530 
74532 
74538 
74540 
74551 
74564 
74555 
74574 
74586 
745112 
745113 
74811 


CA3010H 
CA3013H 
CA3023H 
CA3035H 
CA3039H 
CA3045N 
CA3059N 


CD4000 
CD4001 
С04002 
CD4006 
С04007 
CD40098 
С04010 
С04011 
CD4012 
C04013 
C04014 
CD4015 
C040t6 
С04017 
С04018 
С04013 
CD4020 
CD4021 
С04022 
С04023 
С04024 
С04025 
CD4026 
С04027 
С04028 
С04029 
С04030 
бары 
фрау 
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**Pins Price 


14 .% 
14 .19 
№ 25 
14 .25 
14 .25 
14 .25 
14 28 
14 29 
14 .25 
14 .25 
14 .% 
14 25 
м  .35 
14 35 
м 48 
14 25 
14 .24 
14 _19 
4 .35 
14 .45 
18 .59 
14 29 
14 29 
8 25 
14 ,43 
14 25 
14 .29 
14 .25 
4 29 
14 .59 
м 18 
15 .89 
18 45 
18 99 
18 .99 
18 69 
18 .69 
18 .69 
18 689 
14 10 
1  .19 
14 .19 
14 .19 
14 25 


2. 15 
3.25 
5.95 
1.35 


14 3.25 | 


14 ‚28 
14 .28 
u -29 
14  .89 
14 29 
16 .39 
16 39 
14 .29 
14 .5 
14 39 
18 43 
1.3 
14 — .38 
18 .75 
15 ‚79 
16 .39 
18 2.5 
18 79 
18 .79 
4 -29 
4 69 
н 23 
м 249 
№ 45 
№ 69 
14 79 
м 39 
М 195 
18 89 


РагіМо. "*Pins Price 
SN7472N 14 29 
SN7473M 14  .35 
SN7474N м 35 
SN7475N 16 45 
SN?476H 16  .35 
SM?479N 14 495 
5474804 14 55 
5М748208 14 1.19 
SN74B3N 18  .59 
SN7485N 16 59 
SN7486N 14 35 
SN7489M 16 2.25 
SN7490N 4 2:39 
SN7491N 14 54 
SN7492N 14 39 
SN7493N 14  .38 
SN7494N 14 59 
5474954 14 49 
5474964 16 .49 
5474974 16 275 
SN74100M 24 1.49 
SN74t04H 14 .89 
SN74105N 14 49 
SN74t07N 14 28 
SN74109N 16 ,39 
SN74116N 24 1.48 
5М741214 14 39 
SN74122N 14  .55 
SN74123N 18  .49 
5М741254 14 .45 
SN74126N 14 45 
SN74132N 14 .49 
597413694 14 69 
SH74!41N 15  .69 
SN74142N 16 2.95 
SN74143N 24 2.95 
SN?4144N 24 2.35 
SN74145N 16  .59 
SN74147N 16 1.49 
SN?74148N 16 1.19 
SN74i50N 24 1.19 
SN74t5iN 16 .59 
SN74152N 14 .53 
SN74153N 18  .59 
SN74154N 


tW IVA 


745114 
745133 
745134 
745135 
745136 
745138 
745139 
745140 
745151 
745153 
745157 
745158 
745160 
745174 
745175 
745188" 
745194 
745195 
745196 
745240 
745241 
745242 


CD4040 
С04041 
С04042 
С04043 
C04044 
CD4046 
С04047 
С04048 
CD4049 
CD4050 
CD4051 
CD4052 
C04053 
C04056 
CU4059 
С04060 
С04065 
C04068 
CD4069 
С04070 
С04071 
C04072 
C04073 
C04075 
c04076 
CD4078 
CD4061 
C04082 
С04093 


BYTE March 1983 


^*Numher of Pins ct sach 1.0. 
foreasy Sockolperchasa 


PartNo. "*Pins Prica 


SN74156N 16 
5N74157N 16 
SN74160N 16 
SN74163N 16 
SN74162N 16 
SN74163N 16 
SN74164N 14 
SN74165N 16 
SN74166N 16 
SN74157N 16 
SN74170N 16 
SN74172N 24 
SN74173N 16 
5М741748 16 
5Ң74175Ң 16 
SN74176N 14 
SN74177N 14 
SN74179N 16 
SN?4180N 14 
SN74181N 24 
SN74182N 16 
54741845 16 
SN74185N 16 
SN74190N 16 
SN74191N 16 
SN74192N 16 
SN74193M 16 
5N74184N 16 
SN74195N 16 
SN74196N 14 
SN74197M 14 
SN74198N 24 
SN74199N 24 
SN74221N 15 
SN74251N 16 
5М742768 20 
5М742794 16 
SN74283N 16 
SN?4284N 6 
5М742858 16 
5Ң743658 18 
SN74366N 16 
SN74357N 16 
SN74368N 16 
$N74390N 16 
зыл 


7415192 
7415133 16 
7415194 16 
7415195 16 
7415197 14 
7415221 16 
74.5240 20 
7415241 20 
7415242 14 
74,8243 14 
745244 20 
7415245 20 
7415247 6 
7415248 16 
7415249 16 
7415251 16 
7415253 16 
7415257 16 
7415258 16 
7445260 14 
7415266 14 
74,5273 20 
7415279 15 
7415282 16 
7415290 14 
7415293 14 
7415298 16 
7415352 16 
7415353 16 
7415355 18 
7415366 16 
7415367 16 
7415268 16 
7415373 20 
7405374 20 
7405375 15 
74.5386 14 
74,5393 14 
7415399 16 
7415670 16 
811595 20 
811597 20 


CO4098 16 
С04506 16 
С04507 14 
С04508 24 
С0450 16 
С04511 16 
С04512 16 
С0454 24 
С04515 24 
С04515 18 
С04518 16 
CO4519 18 
С04520 16 
C04526 16 
CD4528 16 
C04529 16 
CD4543 16 
С04562 м 
C04565 16 
CD4583 16 
604584 14 
С04723 15 
C04724 16 
МС14409 16 
MC14410 18 
МС144 1 24 
МС14412 16 
МС14419 16 
MC14433 24 
MC14538 16 
MC14541 14 


159 Poi me сетті 

.59 tam? 48 = 5% 
69 тыл 40 МРЫ 14 85 
69 OW 71S Ай 6-4 мхм (от Тито Си 19% 
59 зен? 48 PU wreck (55K бүтгі тан 3 %% 
: MOSBDZCP — 48 HPU w’ Ch and ЕДІ? 7% 
.68 ШЕМУ 48 МР Вы CIEN ъ 5 
.69 MAA 48 ЕРІ глыр ый Ee m] ақ 
.59 QSRMONa4 48 CPU (256 bran МАМ) $ gi 
89 US TO 40 CPU (64 bytes RAM) н 9 

279 Tubo? y 40 CPU w/@asic Micia interpreter Hg 
128 "lA 40 +95 
495 | ——— 280. Z80A, 2808, 28000 SERIES 

69 780 40 CPU(MK3880N)7B 0C)2 MHz $495 
280-CTC 28 CounterTimerCr cust 5.95 

63 280-DART 40 Dual AsynchronousRec./Trans 1195 
-59 № Z80-DMA 40 DirectMemoryAccessCircuit . 15.95 
.69 780-Р10 40 Parallel 1/0 Interface Controller . 595 
88 280-510/0 40 Serial 1/0 (ТкСВ ала RxCB Bonded) 15 95 
149 || 280-5107 40 Seriali/O (LacksOTRE) 15 95 
69 280-510/22 40 Seratt/O (Lacks SYNCB) 15 95 
280-5109 40 Seriall/0 ..15 98 

195 № 7504 40 CPU(MK3880N-4780C-1)4MHz 595 
.88 280А.СТС 28 CounferTimerCircuit = 5.95 

1.85 280А-0АЯТ 40 DualAsynchronous Rec./Trans 11 95 

1.95 280А-ОМА 40 Онес! MemoryAccess Circuit... 17 95 
59 260А-РІО 40 Pataliel i Olnterface Controller 595 
Г 2804-610/0 40 Senat 1/0 (TxCBandRxCB bonded) . 16 95 

3 И 2804-510/1 40 Seriall/O(LacksDTRB) .. 16.95 
69 280А-510/2 40 Seriali/O(Lacks SYNCB) . 16.95 
.69 2804А-510/9 40 Seriall/D 16.45 
.58 2808 40 CPU(MK3880N-5)6MHz .... 11.95 
59 № 2805-0710 28 CounterTimerCircut  , 13 95 
‘ag 2808-10 40 Parallell/O InterfaceContraller 13.95 
` 78001 48 CPU Segmented as 51.95 
83 % 28002 40 CPU Non:Segmented. . 5595 

1.59 28030 40 Serial Comm. Controller 44.95 
1.19 28036 49 Counter/Timer & Paratiel!/Q Unit 29.95 

1.19 6800/68000 SERIES 
‚79 МС6800 40 zn 4.95 
1.95 MC6802CP 40 РЫ with clockand RAM . .. ... "EE 

78 МС6810АР! 24 128х8 SIatic RAM .. 3.95 

1. 49 MC682! 40 Penpheral Inter. Adapt ( MC6820 . 495 
s МСЕН2В 24 Printy Interrupt Control ег. ..... . 15.98 

295 № МС683018 24 1024xB-bitRDM (МСЕ8А30-8) .. .10.95 

2.95 MC6850 24 Asynchronous Comm. Adapter _. .4.95 
.55 MC6852 24 SynchronousSerialData Adapler 5.75 
55 MC6860 24 0-G00bps Digilai MODEM ‚. 995 

55 MC6862 24 2400ор5 Modulator .... 12.95 
5 MC6880A $6 Duad 3-siate bos. trans. (MCBT26) 2.25 
55 MCB8000LB 64 MPU 16-Bit(8MHz) A TS 69.95 | 
1.49 MC68483P 40 General Purposeint. Adapter... 8.95 
; MC68652P2 40 Multi. Protocol Comm. Controller.. 24.95 
MC68661PB 28 EnhancedProg.Comun.ini .. ... 8.95 
79 – В080А SERIES 
69 18580804 4 ..3.95 
= TMS5501 4D 5 i MR Datainterlace (SIRC} 14,95 
59 В 1458154 40 !2BByte RAM 1641/0 ......- 13.95 
1779 INS82C06 20 Octal 0 FlipFlop Tri-State (740374) .2.49 
53 078212 24 8-bilinput/Outpul (745412) ... 225 

553 08214 24 Priority InterruptCoalrol | ME 3.95 

118 DP8215 16 8i-Directionat BusOriver,, ‚ ... 225 
i DP8224 18 Clock Generalor/Driver 2,25 

102 0P8226 16 BusDnver. . 2.25 

149 0Р8228 28 System Cant./Bus Driver (745428) .3.49 

109 028238 28 учет Controlier (745438) 449 

103 eee 2 Ш pander for 4B Senes — 2 n 
р №5824 1 Куси Ғасағы r 14. 

109 № 1н58745 zu dnd Festos Encan (746923) 4.95 
59 кіші? a Rapin rdum ТИ ча 
59 0450110 n pag Sig а 1146812! [| 
53 B msEON 40 Jar Emari SAID] — 18 
39 DP8251 28 Prog. Comm. 1/0 (USART) 22,44 
.59 DP8253 24 Prog. Interval Timer Q0 595 
‚69 DP8255 40 Prog. Peripheral 1/0 {РРИ ° 4.49 

1.49 DP8257 40 Prog. OMA Control . 7.95 
:49 DP8259 28 Prog. tntersuptContral . 6.95 
.69 028275 40 Prog СЕТ Controller — . ..29.95 
.89 DPB279 40 Prog. Keyboard/Qisplay Interlace .. 6.95 
79 DP8303 20 B.BifTri-State Bi-DirectionalTrans. 395 
.89 028304 20 8-bit Bi-Directtona! Receiver ‚2,49 

1.29 0P8307 20 8-bit Bi-DirectionalReceiver ‚2 49 

1.29 OP8308 20 В-и Bi. DirectionalR'eceiver ..2.49 

49 028310 20 OcialLalchedPenpheralOrwer . . 4.95 

.49 028311 20 Octa? Latched PeriphecalDriver 495 
48 || MICROPROCESSOR MANUALS & DATA BOOKS 

129 М-280 User Manual. ... 

128 М-С0Р1802  UserMangal .. ? 80 
`69 М-2650 User Manual ч 5.00 
`4 10400 1982 ще! Data 800к{1405 Ag | ...14.95 

118 30001 1981 Nat. CMOS Воск (628р0.). 6.95 

1.49 30002 1980 Nat, Intertace Book (640 pg Ж . 69% 

1.49 30003 1982 Nat. Linear Book (1952 pg К ‚119% 

149 30005 1981Nal. ТТІ Book (624 pg } : 9 95 

1:49 30008 1980 Nat. Memary Data Book (464 pg. " & 95 
| 30011 1980H 31. rebas : 15.95 

30013 7 [ш Berti (641 pg.) ?95 
205610 Речи ри 0 езп (828 pg. y 9 95 


ПҮНАМІС RAMS 
Parl No **Pins Price 
1103 18 1024х1 130009 NL 99 
4027 18 4096x1 (250п5)............. 2.48 
ATÓN-2 16 16.384х1 (150ns) 1 89.8/14.35 
4116N-3 16 16.383х1 (200л5) 159- 8/12 95 
4116N-4 16 16,384х1 (250п5) 149-8/10 95 
4!54N-150 16 65.536x1 (150а5) 7.95- 8/59.95 
4)64N-200 16 65,536xi (200ns) ‚ 7.49. 8/5495 
ММ5261 18 1024xi (300ns) 49 - 8/1.95 
MM5262 22 2048x1 (365ns) ..49 = В/1.95 
MM5270 18 4096x! 1250ns)MK4095 , 4 95 
ММ5280 22 4096х1 1200п5)2107 3 55 
MM5290-2 16 16.384x1 419015] -189. 8/14 95 
M4152903 16 16.384x1 (200nsi t 69-8712 95 
MÀM5290-4 16 16,384х1 {250ns) * 49- 8/10 55 
1405298 3 1% 992: {Мух t if 
STATIC RAMS 
"01 16 255x1 (бо0п5) 1.43 
2101 22 256x4 (450п5)8101 249 
2102 18 1024х! (350ns) ne B8 
21,02 16 1024х! (450ns)L P. 1.49 
21 18 25644 (450п5} 8111. 2.95 
2112 18 25644 — (450ns) MOS 2.95 
2114 18 1024х4 (450п5) 1.95- 8/13.95 
21741. 18 1024х4 (450п5) СР, 2.25 - 8715.95 
2114-2 18 1024х4 (2005) . 25 - 8215.95 
2114L-2 М 1024x4 (200ns) L.P 249.8/1795 
2141-3 18 4096х1 (150п5) 3.95 
2147 18 4096x1 (70ns) 4 95 
2148 18 1024x4 (70л5) 8.95 
TMS4044 18 4096х1 (450ns) 195 
11454045 18 1024х4 1450п5) 3.95 
5101 22 255х4  (45ü0ns)CMDS 4.95 
MM5257 18 4096х1 (450ns}4044 495 
HMB1i16P-3 24 2048х8 (150ns) CMOS 7.95 
HM&H6-4 24 2048x8 (4200ns)CMOS ; 5.95 
HM61161P-4 24 2048x8 (200ns)L.P CMDS,. 7905 
7488 16 16х4 (30ns) 3101 2.25 
74C920 22 256х4  4250ns) CMOS(B551) 395 
742921 18 256,44 үем Сын 3 
74C925 18 1024x1 ын CDS 6501) .3 
74C930 18 1024х1 fisoj cans {6518} . ..3.95 
745189 16 16x4 bra) 93405 . $95 
| 745200 16 256x! 10:93410 3 95 
745205 16 256x: (60ns)9341) ‚305 
745289 16 16х4 (3515) 3191. .., 2.25 
иза 16 1024x! (50n5]Q С 19348 1.95 
16 16х4 (5005) OC 17% 225 
EPRÜMS 
17024 24 25638 {lus} ат 
2708 24 1024х8 (450п5) эб 
2708-5 24 1024х8 (550п5)5М00246 Ра 
TMS2516 24 204838 (450ns)2716 
1MS2532 24 4096х8 (450ns)NMC2532 . $ 
TMS2564 28 8192%8 (450ns) : 
1452716 24 2048x8 (450ns) 3 voltage t 
2716 24 204848 {45005} 1% 
2715-1 24 204848 (350ns) іт 
2732 24 4096х8 1450п5) [1.7 
27580 24 1024x8 (450ns)single +5¥ 20 
ММ2764 28 819248 (450nsj ИТ. 
MM2764-3 28 819248 (30015) mo 
PROMS 
745188 16 ры PROM OC |8921) 14 
745287 6 05554 PROW] 5 46901.31} 158 
748288 16 па TRUM 1 5 (58238 *| 185 
745387 16 ЗА FROM DC 16500 Чү 1%" 
745471 20 хай тын!?5 гъ] || $B 
745472 20 51248 — PROM 15 (49411 4B 
745473 20 ме Рамос 2 LE 
745474 24 *$y8 ты: & iua SERA) 4A 
745475 24 5179р РАМОС +з 4 En 
745478 24 д PROMIS ПИР: Б 
748570 16 ut — PROUD C (V 7? i^ 
74S571 16 4174 РИШ? кі 1 ® 
745572 18 5074.4 РАМ ОТ (6155 4. 
745873 18 1а FROU  $ 1875527; is 
82523 16 TI РАДЫ Q C 427518) 1% 
825115 24 РЕ — PROMIT $ [20554 ни 
825123 16 32 РАБЫ f S 127519| ib 
825126 16 Ф551 = PROUDC 1775270; 1% 
825129 15 Poked РАМЕ S 127521 3 
825130 16 Sized FRH OC {72512 % Б 
825185 18 оша РОМ ть РЫН OR 
048751804 24 dung РАСЫ О Ё (5251801 3 
0М87518ІН 24 19248 РАСА Г $ 1825080) 
048751844 18 дыч МОМОС SIHI a 
DM8751385N 18 тыра РИ Г 5 |82555) Я 
04875190 24 Мид РАСО С 157519, |. | % 
0М875018 24 204398 РС Г 5 (8259!) a 
DATA А ACQUISITION 
mu С.Ш Coed 89 Fi H 
шим в p 41-4 Ҹу, ae 195 
ысыла? M істеме НОА DIO LOM) 74 
ма L8 В m рии tH :9p 
ADCONDA ТА OB tet AST Comet |7159 10 
АКТА Га ВЫ ОСА Coet |б P het 16% 
кое мы ВЫ AD Comer ЕСА Шиа л 448 
APSA 40. JOK feud Иа? (TR 802] ati 


qusc CONNECTORS 


D'B25 = D S&ubmenlalura темен R5232) 


Fpl ар 
ҤЕ" 
ны 
pains 
Liit 
DB25P 
DB255 
HL ELT EL] 


Ehe Lad 
LET Ia 


+29555 


s 


8 pinLP 
14 pinLP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
36plnLP 
40 plnLP 


егін M 
LL Fag "m 
L T2 ылып rud 
19 Ғи Ғе ци 
19 Ға інін Бля Еву авар > tm 
25 Fin Pag (Magis | И 
#5 Fin ісіні (Meets 6522] 
313 Fu Eu dope н 
T) Fe агалы паран Eid! 
TT PP 
] 1 Ға Інім теръяг ИЯ каве рае лк. 
hi FH Pug 
BS Fn +14] 

Áccassorias 
Haca rn TE-9 Tasa Det bu 
Ны CAS жа: 2 
Носа гае EET IN 
Hzod'z' ЕН Paca Gerr 
Heed tar COST Saca Cancectey 
апай p c. гозер re 9 дым jaaa 


1.9 10-99 100-999 
.16 .M 13 
17 .15 л 
.19 VW? AG 
-26 -24 23 
30 2? 25 
.31 .28 26 
33 30 .28 
.40 37 35 
EL 42 ag 
.49 46 43 


— Soldertail Standard Tin & Gold Also Avaiiabie — 


$10.00 Minimum Order — U.S. Funds Only 
California Residents Add 6 % Sales Tax 
Shipping — Add 5% plus $1.50 Insurance 
Send S.A.S.E. Гог Monthly Salas Flyer! 


Maul Cinder Cipciáeanics - Моде 


Solder Eyelet Wira Wrap Edge Card 


һы 

ин 
Ікей 
ыи 
РТ dary 


Carr bz 

ни ли 
ша лы 
Ны оын 
Hu лы 


WE лм tit 
ағытты S HM tH 


HA ы 
MATS HS 
или AN 


Murgia 

hitter Lg an 
ЕГЕТТЕ 
Lites quiet 


LS IT M IM 


ШЕГЕНІ 
Wire Wipes» Leni 3 


WW (Fou Gaii E 


Was Bets - лев 2 
Wire Wrap › імен 1 


ja. 75] 


RF Coaxia! Connectors 
не тт 


Ше Ғе 
Chel Frei È 


нери 


Шы pregi Line 
QM Енг Алуши 


TEG Fw 
ТЕРІ 
НЕС ача 4 
MC Pag 


ET 


LLIM азаа Вараш 


ІС SOCKETS 


For Socket Required, See Column After The IC Part No. 
LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS 


LEVEL #3 19 10-99 
8 pin WW 49 45 
10 pin WW 65 ‘62 
14 pln WW 65 ‘62 
16 pin WW 69 ‚65 
18 ріп WW .88 85 
20pln WW 1.09 105 
22 ріп WW 125 1.19 
24 pla WW 129 123 
2üpin WW 1.58 1.50 
36 pla WW 1.85 1.75 
40 pla WW 1.99 1.89 


100-399 


Sheets — We each 


Send $1.00 
FREE 1943 


ameco - 


Posta 


for 
JAMECO CATALOG 
Pricea Subject to Change 


Sank 


tM 
Paare, nw NL 


$3.95 NC 
ANS. 


афф > 


^ 


1355 SHOREWAY ROAD, BELMONT, СА 94002 


3/83 PHONE ORDERS WELCOME — 


(415) 592-8097 Telex: 176043 


MICROPROCESSOR COMPONENTS [| bigitalker" 


ШЕРИИ CHIPS———— 
Prim 


DT1050 -- Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica- 
tions, language translations, etc. 

The DT1050 is a standard DIGITALKER kit encoded with 137 separate 
and useful words, 2 tones, and 5 ¢iftgrens silence durations. Тһе 
words and tones have been assigned discreta addresses, making it 
possible to output single words or words concalenated into phrases 
or even sentences. The ‘voice’ output of the DTIO5O Is a highly In- 
letligible mare voice. Female and children's voices can be synthesiz- 
ва. The vocabulary is chosen so that it is applicable to many pro 
ducts and markats. 

The DT10SD consists ol a Speech Professor Chip, MM54104 (40.pin) 
and two (2) Speech ROMs ММ5215455А1 and ММ5216455Н2 (24-ріп) 
along with a Master Word list and a recommended schematic 
diagram on the application sheet. 


DT1050 Digitalker™ ......... $34.95 ea. 


DT1057 — Expands the DT1050 vocabulary 
from 137 to over 260 words. Incl. 2 ROMs and specs. 


DT1057 ................. $24.95 ea. 
RADIO CONTROL CIRCUITS T 


Ideal to use for: 

* Toys, hobby crafts, robots, trains 
• Burglar alarms » IR dala tink 

* Remote slide projectorcontrol 

* Consumer гвтоів data iinks 

* Energy-Saving, remotely swlIched lighting systems 


A complete 6-channel digital encoder and RF transmitter; low power, 
at frequency of 27MHz or 49MHr, а field strength of 10,000uV meter 
at 3 meters. 9V operation on chip RF osclllatoritransmitler, on chip 
4.6 regulator, Up to 80MH? carrier frequency operation, 


LM1871N RC Encoder/Transmitter Chip ...$1.95 


А compieta RF receivar/decoder, used at either 27MHz, 49МН2 ог 
темна. I! provides 4 independent channels when used with LM1871 
(2 analog, 2 dig.) operates from four 1.5V cells, Crystal controlled. 


LM1872N НС Receiver/Decoder Chip ... ..52.49 
SRX1504 49.435MHz Crystal (LM1872N) ...$3.95 
SRX1505 49.890MHz Crystal (LM1871N) ., .$3.95 


х=“ ШЫШЕЕЛІҢ «m 


NOCT a 28 СМ05Ргесісіпп Timer. 14 95 
жын” 28 — Stopwalch Chip. XTL ~ 19/95 
тыл 40 ЗА DigitA/D(LCDOrive) " 995 
tipsat 40 1С, Circuit Board, Oisptay . . s 34.95 
TOA 40 3" Digil A/D(LEO Drive) ..11.95 
Юг" 40 — IC. Circuit Board, Display EARN 19.95 
Tata 40 За Digit A/OLCDOis НЕО. AE AES 16.95 
ғала 40 3% DigilA/OLEODis. НЕО. . -... 15.98 
юз LowBatleryVolt Indicator . 225 
тық 24 CMOSLEDStopwatch/Timep — — —  ..... 42-88 
THY 24 StopwatchChig, XYL .. 1.95 
Tatt 16 ToneGeneralor . . . 4.95 
TRE" 15  ToneGenerator Chip. XTL eoe A: = 
лғ М ОѕсійаїргСопісойег , . a- 5,08 
ГАГИ" 14 Freq. CounterChip, XTL DEED. ТИН 
tmm 28  SevenDecade Counter =... aa Ls 15.05 
ығ 8  ClockGeneralor . „,, ... 9.85 
TW 24  AFunc. CMOSSiopwatchCKT . 13.95 
THV a" 24  4Func.Stopwatch Chip. XTL А .. M5 
t2 Hug 28 «= Digit Univ Counter С.А. „... 2995 
пи 28 8 Oigh Freq. Counter C А. 2495 
имам 28 800ИҒтеа CounterC.C . > 19 95 
nins 28 40911 LEDUp/DownCounterC А 10.95 
рағы 28 401 LEO Up/OownCounier С.С. 11 95 
ттық 40 1Сс04% Digit Up CounferDRI _._., .. 10.95 
тема 40 800! Univ. Counter . we 294% 
TTMARVY/KS* 40 — SFunction CounterCnip. XTL . T 74.95 
THOLE 18 СМ(06ВіпР Год Timer/Counter 4.95 
TATUA 8 CMOS Divide-by-256 RC Timer NS .-.2.25 
пан 16 CHDS BCO Prag. Timer/Counter 4 ... 6.00 
тош 16 CMDSSCOPrag Timer/Counter ы 25,26 
AMPA 8 СМ05555 Timer . .....1.45 
Tur 14  CMDS55b6Timer . . 2.20 
ІШ”, 8 — CHOSOp AmpComparator wee ee МУ 2 25 
Fra a  CMOSOpAmpExt.Cmvr. .. -. ЭМУ 295 
TCI 8  CMOSDsalOpAmpComp ————....... 5MV 395 
иеси 16 CMOS Tri OpAmp Comp. . ..10МУ 535 
лың 14 — CMOSDuad DpAmpComp ` МУ 750 
ТССР) 4  CMO0SOuad OpAmp STR. | ОМУ 750 
ГРА 8 Vokage Converter . .. "e -... 295 
каг 14 Wavetorm Generator - . Ы 3.95 
WWBLEPE 16  Monpithie Logarithmic Amp . 15.95 
қама SOppm Band—GAP Voll Rel. Diode .. 2.50 

ТРА а VollReffindicator  . 2.95 
кА за Volt Ref/indicatar 295 


30008 1993 INTERSIL Ostas Book tan "T 


TAO ц 15 НЕ қ 15 
um ч » METAM > ie 
fam и n i ГК; т э 
са ы 2% Fac io? % m io 
єр H 15 нс 2 2% m ғұ 
си %4 E] 14 14 Я 
иә 14 A 7h 14 5,9 
HE 4 % 1 1$ LL. У 
мсп ы Mn 1 19 м ат 
Tap в ін 11% ia: 
Tapa ч 195 119 uw 119 
мг ы 78 35 н к 
мА ы ЕД n Ц іш 
1% 119 hoa 

35 t 19 mM sg 

58 , 49 # іт 

1 1g 149 16 ж 

1 19 1K 18 я 


TLO?71CP n NE570N 

110770 & 1M LMUO3CN 8 119 
TLO74CN 14 11% (44340К-15 |!» LM709N 8 49 
TLOBICP 8 yt LM340T-5 79 LM710N 14 69 
TLOBZCP В 148 LM340T. 12 78 ИН 14 79 
TLOBACN 14 155 LM340T-15 79 1М729%9 ы 55 
LM301CN а 35 LM348N 44 993 LM733N м 100 
LM302H 1.95 LM350X 495 LS 39N W 195 
LM304H 195 LF355N | 110 LM741CN 35 
Lt.§305H 89 LF356N g 110 LM747H 14 59 
LM307CN d 45 LM370N 14 4.43 LM74BN 8 59 
LM308CN й 69 LM373N 14 3.95 LMt3IO0N 14 149 
1М303К 1.25 LM377N 14 195 LM1458CN 8 59 
LM310CN @ 175 LM3B80H 14 B LHM1488N 14 69 
LM3UHCN. | 69 LM38IN 14 1.79 LM1489N 14 69 
LM312H 2 49 LM382N М 139 LM1496N 14 1.95 
LM317T 119 LM384N 14 179 LMI800HN 16 1.49 
ІМЗІ?К 395 LM385N-3 8 89 LM1889N 18 1.95 


LM31BCN а 195 TL494CN — 15 2.95 
LM319N М 195 TL496CP 8 1.19 
1М320К-5 1.35 NES10A — 14 455 
LM320K-12 135 NE529A 14 295 
LM320kK-15 1.35 МЕ5ЗТУ 8 295 


LM1896N 14 2.95 
LM2002T 149 
LHM3189H 16 1.59 
LM3900N М .53 
1М390504. 8 119 


(М320Т-5 89 NE536H 8 95 LM3909N а 99 
1М3207-12 89 NES40H 4.95 1М391448 18 349 
LH320T-15 89 НЕ544М М 235 LM3915N 18 343 
LM323K 595 NESSOA 14 1.95 LM3916N 18 349 
LM324N 14 59 NESSSV 8 55 RC4136N 14 1.25 
LM337T 135 LMSS6N № 569 ЕС4151ІНЕ 8 1.95 
(М338К 6 95 NE564N № 2.55 1CL80388 14 395 
LM339N 14 69 LM565N а 1.19 LM130B80N 8 1.19 
LM340K-5 1.35 LMS66CN  & 1.59 LMt3600N 16 1.19 


Circle 231 on Inquiry card. 


JSA (2).. 


J 


ELECTRONICS 


yr 


J E300 . 4 


30004 Nationa 


агага! 


a 


JOYSTICKS 
.$6.95/pair 


TV GAME SWITCH 
Switches TV to video pamp 
of computer operation, 
Used on Alari. 


ameco 


PADDLES 
JSP (2). . .$4.85/pair 


TGS-1...$2.95 ва. 


TOEO GAME CHIPS 


Puil-outs from hand-held 
video games. AP2000 
consists of one ММ27160 
EPROM and one 74LS04. 
AP2002 consists of two 
MM2716 EPROMs and one 
74LS04. These EPROMs аге 
mounted on a circuit board 
with a 12-pin edge card 
connection. EPROMs сап 
be reprogrammed for other 
applications. 


ma NS $2.49 ea. or2 for $3.95 
AP2002.. 


ON" ..53.49 ea. or 2 for $6.49 
JOYSTICKS 


BK Linear 
15-50 Taper Pots . 55.75 
JS-100K ne Linear 


Taper Pots ....... $4.95 
15- 150k + ca Linear 


Pos. ........ $4.75 
JVC-40 a (2) Video Con- 


ШУАК мешін troller in Case ...... $4.95 
JS KNOB Knob for JS5K,100K,150K ..... $.99 ea. 
JVC KNOB Knob;iorJVC-40 .............$.99ea. 


Digital Thermometer Kit 


Dual sensors -- switch 
controls lor indoor/outdoor 
ог див! monitoring — сап he 
extended to 500 feet. Con- 
tinuous LED .8” ht. display. 
Range: -40°F to 199°F, -40*C 
to 100°C, Accuracy +1° 
nominat, Calibrate for 
FahrenheitiCelsius. 


“- Ж. ы Simulated мати! case. АС 


wall adapter included. Size: 
..$39.95 ви хзун x т.р. 


BOOKS 


NATIONAL SEMICONDUCTOR — INTERSIL — INTEL 


30001 National CMOS Пайа Book (1981) . ET 
(640 pages) 74C. CD4000, and A/D Converters 

30002 National interface Data Book (1980) . . EI 
(704 pages) DP, 058000. 053600, 055700, eic. 

30003 National Linear Data Book (1982) .. ыла Wm ons 911.99 


(1376 pages) LM, LF, ADC, ПАС, LH Series | 


| Series 30— Board Level Computer(1980) ,..54.95 


(224 pages) 
30005 National TTL Logic Data Book (1981) .. ...........-.59.95 
(624 pages) 7400.LS,L,H,S, and 048000 Series 


30006 Above (3) 30001,3,5 as set ..$24.95 


30008 NalionalMemory Data Book(1980) . ..$6.95 
(464 pages) RAMs, ROMs, PROMs, EPROMs Series 
30009 Intersil Data Book (1983).. a. ГОЧС $9.95 


(1356 pages) Complete line. 
30010 National Audia/Radio Handbook (1980)...»-...,-- ..$5.95 
(240 pages) Pre-Amps, AM, FM & FM Stereo, Pawer Amps 


30011 National Linear ApplicationHandbook(1980). ....... $15.95 
(736 pages) Application Notes, Linear Briefs, etc. 

30012 National PAL Data Book (1382)... . .... . =. -55,95 
(176 pages) Data Sheet, PAL Design 

30013 Zilog Data Book (1963) se... . ae: 57,95 
1641 Pages) Microprocessors and | Support Chips 

010400 !ntel Component Data Book (1982) . M TTE 51495 
(1405 pg.) Full data sheets for Inters products пс}. mem. 


devices, mlcroproc., periph. & Ind./m!. products 

205610 Intel Peripheral Design Handbook(1981) . . 4, $8.95 
(828 рым Full dala sheets, application notes for intel 
perphaerg! Cmizep componaniy 


Campuler Keyboard Enclosures 

“DTE” Bianküesk-Top Enctosuras 

are designed for easy madifica- 

% tion. Highstrengih epoxy molded 

end pieces in mocha brown finish. 

Siding rear? bottom panel lor service/ 

component access’ Ton/hatt. panets .080” 

thick alum ав type 1200 finish (gokd tint 

color) lor best paint adhesion atter modification. 
Vented top & botlom panels for cooling efliciency. 
Rigld Бул arene жес гнуті 
лтан іл усаар асаа] 


DTE-8 Panol Width7.5" . ,, ,,,,........%24.885 
DTE-11 Panel Width 10.11" x padeogeensan DEMOD 
ПТЕ-14 Panel Width t15"... usastaresr-- 328.85 
DTE-20 Panel Width 19,25”... 


íodm m de totom ot roe o + 


Mostek DC/DC Converter 
+5 VOLTS ТО.9 VOLTS 


Input: +5¥. Oulput: «ӘУ (regulated) % 30тА. 
Printed circull mounting, Specifications incl, 


ОСЛО ......... $2.95 ea. or 2/$4.95 


Battery Checker 


Easy-to-use hand-held battery 
checker tests AA, AAA, C, D, and 216 
batieries. A multi-colored meter 
shows if battery is good, weak or 
needs replacing. Size: 614 "Lx 214 "М 
x 1-7/8"H. 


ВС-1.............. 


Circte 231 on inquiry card. 


REL BOARDS — POWER SUPPLIES 


DATAMETICS 73-KEY KEYBOARD Apple Compatibile | 


Әзіз Emiry Поем кып METAR EEEH тире сыр әлім) 73a Tayuan jurgret 
ыт анық мұра КРОТ тибы, 14-м ніні tard eonmertion torimins рін мб. 


Part Ма, KBZ61 рги» Ө Пасин) „олан osos 949.95 OIEA 


MICRO SWITCH Б9-КЕҮ KEYBOARD 


шарымен, а Cul 348 бийи CIC WE fwerbie fub (tec, Зри 
|o pie ge mp Coe bidiiy ы кейби ш AECR code id 


Pert Мо, K8595012-2 (n inte OTE-20 Евро ига] $19.95 aach 


micas SWITCH vata he Ap ae : "- 
Expte ма месі m: «Үтік К 
п КОА rm lite ы Foes A 427 е 


mud тәні pricey perg бәп 
Part Но. B55018-1 | _ $29.95 nach 
MICRO SWITCH #8-КЕ7 KEYBOARD (PARALLEL 


деуіне оин іа s Webb) 144 To иші ж Wi. „1270. Swish іне 
түт” юн Cord p aai. d 0944 кн Сыр. 
Part Ho. 885022 (Fits imo ПТЕ-20 Enclpaura] .... . . - . $48.85 aach 


НІ. "ТЕК 58-KEY KEYBOARD = Белін 

hm DE pn] 
м tara bed ach мүгі менікін такт. р rm mne 
лыса, Aiari ЖІ сымын 
Parl Не, K- Ery tho DTE. pè РАНА CR $19.35 sach 


ALPS Н-КЕТ CALCULATOA KEYBOARD 


4-....4-..Һ«.к%« -. pet 


Tranaacitoa Tech 

Әміре « WOC кт ТА гизә + ЖҮЛ гыр Ірі 11546 ЫН теи de ) займ 

cum $8.23 cp а 709 TE Ж 3 Bc Dai інші 
"TET $19.95 each 


мем т ТҰЗҒАС, 42-44 984 Пане OC менше ł a ts Limah Сї 
ыы, ры йі kiise ГИН нич да SMV у-у Танам ten $ моно, Ln. ‘We 

г үте H-a Tm 

Part Но. 025.1. $29.95 sach 


POWER Lips *5VDC @ 7.5 AMP. 12¥0C G t. 5 AMP SWITCHING 
ән ПҒА ҚЫ а аты PVC, НЕ 1.6 Газ элй грез tappi шіні Lard. 
ean (INARI MM MN леді eres MET. вор BE ER. ры coed HA WI 


Parl Ho. Р584Ұ0 . ... (649.85 each 
POWER SUPPLY 4-Гләленгі Switching Роне Supp 


"EX . wei, ШЫЙ parece rie rr іе 
А TOTAL алеи. уен М. ЗУ м ТА. PPE а ТА, PIRE ала 

ma.: S ULM LI EEILN Uu potan. Ай: ВТ muin інші- 
pu z ii. РН тш ган 


Рай Ме. РС5-604А . .... 2. 22.-.,.869.93 sach 


POWER SUPPLY Adjustable Switching (ny 19 5 Ampe 
шағы; DC ге ЗА. аа. WIDE #4 1й_ 12705 з 2.24. ЧИ a т 4A, чек 
5А Мина lage 1 


15Y4C ЗЛЫЕ Gipu талы mitis ет 8741 
БТН ЖІ” | 
JE224 Kil sok + -y t+». + + $79.95 sach 


JE224À Armii & Танан. 2m ..$99.95 exch 
CONTROL 
DATA 
Data Eniry 


Keyboards 
RETS |nierinra 


а ьа ъз поз 4 


30" мнне 
семе 
Агас 
СА154А..... (2,579.95 Con ! | 
Color, keycaps: black, blue, ted- cover, black wíbeiga basa. 21% “19°34 ". @ 


BUG ВОХТМ — зо individual compartments м - 
a Stores 60 B. pin or 30 14. or 16-ріп DIPs * Bug rugs BUG BOX 


not included * Clear ptastic Cover siides & locks 
* Cover marked winumbers 1-30 » Compartment STORAGE 


ewe is 4” deep « Box size: 4.9” х3.2“х.6” SYSTEMS 


BUG BOXTM t 

Please specify color code: (B) Blue, (А) Red, (W) BUG CAGE'™ (BGC-DOt-  ) with Bug Boxes 
White, (Y) Yellow 
Par! No./ Color Code ОТҮ PRICE | LSI BIG BUG ВОХТМ — Designed to store 
99540 ) SCR т тін larga IC's, Resistors, Capacitors and Olodes + Divid- 
BGX-010- )., : ‚ 10 19.99 imo Ihres compartmenis measuring 1^x 4.15" x 

АМТІ-5ТАТІС .5“ deep * Three vertical and three horizontal 
BGX-001-{ JAS , 4 1 5329 dividers Included * Вир Rugs noi Included е Вох 
вы, фа? 10 28.89 size: 4.9" x 33" x .5* * Weight 1.25 oz. 


LSI BIG BUG БОХТМ 
Please зресПу сою! code: (B) Blue, (В) Red, (W) 
White, (Y) Yellow 


PART NO./COLOR CODE ОТҮ LAE 
Білер "m 1 53.29 


) 
BLX-010( ). ., hy 10 28,79 


BUG САСЕТМ — 12 locations store Bug Boxes, 
Big Bug Boxes or Bug Trays * Modular and in- 
terlocking * Heavy duty Injection molded plastic 
» Fach cage nas 6 sip-on iacations • 2 cages par 
pkg. е Cage size: 5-1/8" x 5" x 3-7/8" «4 colors 
available — please specify color cade: (B) Blue, (Н) 


Red, (W) White, (Y) Yeitow ANTIST ATIC 
Pari No./Color Code Price ВЕХ.003.( JAS 252225544 1 5429 
uti tdem lh E ta a qi roig t ET EE SLR Sg ASE BLX-010.( JAS A ы . 10 37.89 


8СС-001-{ — )2Cagest6loc.sa) ..511.85/pkg. | =e 
back ot ICs * Shows ехасі internal logic In relation 
1o IC pins • 532 labels in each package (Inclutling 
sevorai blank labels) = Each Package lor В, tå, 16, 
24, 28 and 40-pin ICs е Combo package includes 
1,068 labels for TTL and GMOS {Cs 
а Microprocessor package contains 744 labels 


BUG TRAY TM — stores in Bug Cage « Molded 
plastic • Thao styles: Open (1 compartment 3.05“ х 
4.6" x .6"); Vertical (Scompariments .5" x 4.6" х.б”), 
and Horizontal (8 compartments .4^ x 3.95* x 6”) 
* Ideal for tools, hardware. components, etc. е Tray 
Size: 3.55" x 5.05" x 6” » Black color only 


PART N DESCRIPTION PRICE | Part No. бемсір! кәп Price 
B7TH-001 Нміголекі Bg Tray $0.85 | ВРТ-012 TTL. qose cea. 57.95 


BT V-001 Ұтыс бо ТӘ .... :2-1.96 
BTO.001 Open Bay Tur Ses de 
BTX.003 tet such Bug Trayi)  ....... ..4.98 


BUG RUG'M — sigue слете protection or 
CMOS and MOSFET devices + Precel 30 dimen 
жорта of Buc DOX (1° 359 

Pant No Oeacription риса 
BRO-40Q ып гаси foc Bag Bos $1594 
вело ®1еат төс. ler L5! Gig Bug Во 1% 
CAGE КЕЕРЕНТМ = mns column д аю 

Bows in Cago 

ске $ inch DEA 
CKP-51D 10 inch 5 эрип. MORE йыб lads AVAILABLE! 


ж ж x BUG BOX SYSTEMS INTRODUCTORY SPECIAL ж * ж 
Teer Cice: төрін ec бикс ксейе 2- бер Сын) 112 мен: l-Dog бөзі. HLH # Gop ішіп, 1-магыны Beg Pray; 
Тараз Eng fray: телем Beg Tory: 1 разре Bog Ме Іт пирим Bog Шиш: 7 мама [а] Rop as LD Бола Ene; 1 
майын Ман ілініп (890 sach) (зін: Bog меп sod Сорак · бін бар іле. Bích 
5Р.ВИО Regular [Рана salua 558.4 . завоза, Sale Price 549,95 
SP.BUG-AS Anti Static anal ИРАН. -..... TTL Sale Price $59.95 | 


$10.00 Minimum Order — U.S. Funds Only Spec Sheets — We sach 

California Residents Add буз % Sales Tax Send $1.00 Postage for your 

= — Add 5% plus $1.50 insurance FREE 1983 JAMECO CATALOG 
SASE км Monthly биш abt sir Prices Subject to Change 


BPC.012 CMOS : ....B.95 
ВРМ.012 Combo , 34s - .14.95 
BPU-012 Microproceseor 


BUG TAGS™ — seit-adhesiv e, easy to-read 
labels for marking Bug Box and LS! Big Bug Box 
* Mos! popular components 


PART NO DESCRIPTION ОТУ. PRICE 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
3/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 


EXPAND YOUR MEMORY 


TRS-86 to 16K, 32K, or 48K 

"*Modal iw From 4K to 35K iine (1) One Kit 

Model 3 = — From 4K to 48K Requires (3) Three Kits 

Calor m From 4K to 16K Requires (1) One Kit 

**Model 1 equipped wih Expansion Board up 1o 48K Тип Kits Raquired 
— Опе КИ Required for aach 16K of Expansion - 

TRS-16K3 *200ns for Color & Model Ill ........ $12.95 
TAS-16K4 *25üns for Model [...... .......... $10.95 


TRS-80 Color'32K or 64K Conversion Kit 


Kit comes complete with B each 4164-2 (200ns) 64K dynamic RAMs 
and conversion documenlation. Converts TAS-80 color computers 
with D and E circuit boards, and all new cotor compulers іо 32K, 
Minor modifications of 32K memory will allow the use of ail 64K of 
the dynamic RAM. 


ТРОА... ао ваа вьв 
5'A" Mini-Floppy Disk Drive 


FOR ТН5.80 MODEL | (Industry Standard) 
Features single or double density. Recording 
made: FM single, MFM double density. Power: 
*12VDC (+0.6¥) 1.6А max., +5У0С ( s$025V) 
ОВА max. Unit as ріс. at left (does not Incl. 
case, power suppty, cables). рй дан book 
Incl. Wt. 353 165, Size: 5*4 "W x x 3% "Н. 


Past No. Limited Quantity! Price 


Ер200................ $179.95 


Single-sided, 40 tracks, 250K bytes capacity 


Ер250................ 5199.95 


Double-sided, 35 tracks, 438K bytes capacity 


27" 8" Floppy Disk Drive 


“ Shugart 801R 
compatible 

• Single-Sided 

а 77 Tracks 

a 400/800K Bytes 
Capacity 

* Industry Standard 


Tha FDD100-8 B" Floppy Disk Orive (Industry Standard) fealures 
single or double density. Recording made: FM зто, MFM douhle 
density. Transfer rate: SOK bits/sec. single density; 500K bits/sec. 
double density. The FOD100-8 is designed to wark with the single- 
sided soft seciored ІВМ Diskette |, or eq. disk cartridge. Hard- 
sectored option available. Power: 115/230VAC @ 50-60Hz, + 24VDC 
бр 1.7 amps max., +5VOC @ 1.2 amps тах. Unit as pictured above 
(does notinclude case, power supply, or cables). Size 8.55°Wx 14°. 
x 4.5^H. Weighs 12 165. Incl. 96-pg. manual. 


Part No. Price 
EDD Weds Buy TO creer 5259.95 each 
FDD100-8 Виу2!ог.,..........--.%259.05 each 
FDD100-8 Виу10ісг............ $249.95 each 


2708,2716,2732 & 2764 EPROM Programmer 


JE664 EPROM PROGRAMMER 


8K TO 64K EPROMS — 24 AND28PIN PACKAGES 
Self-Contained — Requires No Addilional Systems for Operation 


= Programs, ағымға aii chicki ler пим CHROM = Enyin Кі 
or EPROMs • REHAN Е ітнікси Tyrium harding = шінің dum 
into ПАМ by keyboard » C ш data in RAM by keyboard » Loads RAM fram an 
EPROM • Compares ЕРЯОМ$ lor content difterences е Copies EPROMs е Power In- 
ul: 115УАС, GOHz, < 10W power consumption = Encbsure: Coler-coordin ated, 
ight tan panels w/molded mocha brown end places е Sra: 15-5/8"L x B4^D x 
BATH © Wt.: 5% Ibs. 


JE664-A EPROM Programmer. ...9995.00 
Assembled & Tested (Includes JM164 Me 

JE665 — RS232C INTERFACE OPTION — тһе Je665AS232Cintertace 

Option implements camputeraccess to the JE664's RAM, Samplesaltware written in 

BASIC provided ior 795-80” Model |, Level И Computer. Baud rate: 9600 word 

Lgth 8 bils - odd parity. Stop bits: 2. Option may be adapted їс other computers 

JEBB4-ARS eraom Prog. м/ЈЕ6650рноп.. . -$1195.00 
Assembled and Tested (includes JM16 А Module) 

EPROM JUMPER MODULES — rne ЈЕ664'5 JUMPER MODULE (Регсопай- 

1y Module) is а ntug-in Madule that pre-sets JEG64 for proper pro URL р pulses 10 

ine EPROM & conligures EPROM socket connechons for that particular 

Part 


No. EPROM EPROM MANUF ACTURER PRICE 
JMOBA 2708 КЫЮ Uiga, habena шап Tt ні 
JM16A 2716, 14482516 тігі, Motorola. Naponal.NEC. TI. .. .. $14.95 
JM168 1М52716 Motorota, ТІ (+5,-12. +12} ....... . .$14.95 
JM32A ТМ52532 Motorola. TI ‚514.95 
жалга 2732 AMD.Fujitsu NEC, Hitachi, Intel : $14.95 
JM64A MCMB8754. 

MCIMEB8L764 Motorola $14 95 
JMB4B 2764 inte! HIE. 
4M6GAC ТМ52564 ТІ jut 


UV-EPROM Eraser 
a 


“ = 


Erases 2708, 2716, 2732, 2764, 2516, 2532, 2564. Erases ор io B chips 
within 51 minutes (1 chip іп 37 minutes). Maintains constant exposure 
distance of one inch. Speclal conductive loam liner eliminates static 
bulld-up. Built-in safety lock to prevent UV exposure. Compact — only 


] ыға 3787 240”. Complete with holding kay her 6 chips, 


UVS-11EL Replacement Bulb ...... 516.95 


DE-4 uv.cprom eraser ,...579.95 
, sprite-style Fan 


. үры ж xi delivery 
BOETIUS 


a 11 
PWS2107U zx — 7 2...5 0.96 өз. 
*PW53107F we .. . |. $1495 ва, 


Muffin-style Fan 


1 e 105cim ее аг delivery 
«458754 x 150" depth. 
» 10 yrs r^ duty al 20*C 
+ impedance protected. ambients to 70 *C 
; ® DV БОБОН2 14W WL 17 оғ. 


MU2A1.U Cleaned 8 prese es] $5.95 wa. 


мед (usod 


“MUZA-IN New. . ++ $1485 ва. 
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PRIORITY ONE ELECTRONICS 


THERE ARE NO DETTER DOARDS — THERE ARE NO DETTER PRICES! 


4 


ompuPro FROM PRIORITY ONE ELECTRONICS 


CPU DOARDS 


CO-PROCESSOR 8086/6087 
16 bit 8 or 10 MHz 8086 CPU with sockets 
tor 8087 and 80130 


Part No. Description List Price Our Price 
BOBBTIBEBA — A&T 8MHz 8086 only $695.00 $624.89 
806811866 CSC 10MHz 8086 only$850.00 $764.89 


BOGBTIBBAB7 A&T with 8087 option $995.00 $925.00 
80681166667 CSC with 8087 option*$1150.00 $1065.00 
*8087 Limits clock speed to 5MHz 


DUAL PROCESSOR 8085-8088 
6 or 8 MHz provides true 16 Bit Powerwith a standard 
8 bit S-100 bus 
BOBBTIBI2A A&T 6MHz $425.00 398,89 
8068118126 CSC 6/8 MHz $525.00 97.09 


68K - 68000 16 DIT CPU 
16 bit 8 or 10 MHz on-board sockets for 2716. 2732, 
or 2764 EPROMs for up to BK x 16 of memory 
BOGBTIB4A A&T B8MHz $695.00 Du 
BOGBTIB4C CSC 10MHz $850.00 $785.00 


FORTH OPERATING SYSTEM FOR 68K CPU 
Requires a DISK 1, 64K of CompuPro memory, 
and an INTERFACER 3 or 4. 
BOGBTBBKOS FORTH operating system 


CPUZ - Z60D CPU NOW 6MHz! 
3/6 MHz 2808 CPU with 24 Bit Addressing. 
FASTEST Z80 CPU AVAILABLE! 
3/6 MHz A&T $295.00 $219.89 
3/6 MHz CSC $395.00 $374.89 


$200.00 


BOGBTI60A 
806811606 


*When 2 or more B" diskdrives are purchased with Disk 
1 Controller. 


DISK CONTROLLERS 


DISK 4 FLOPPY CONTROLLER - OUR DESTI 
Fast DMA, Soft Sector, Controls Up to Four 8" or 5%" 
Single or Double Density Drives. 


BÜPDBI7TIACPM A&Tw/CPM 22 & BIOS $670.00 $495.00 
*When purchased with two 8" 50.00 
disk drives only. 

BÜPDBI7ICCPM CSCw/CP/M22& BIOS $770.00 $995.00 

BOGATITIA Disk 1 Controller АТ 5495.00 $440.89 

8068ТІ710 Disk 1 Controller СӨС $595.00 $8580.00 

BDGBTCPMBO CP/M 2.2 for 280/8085 w/manual $174.89 
& BIOS 8" S/D disk 

ВФЕВТОРМВВ CP/M 2.2 for 8086 w/manuals $299.89 
& BIOS 8" S/D disk. 

DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 


Fast DMA 2 board set. controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives. Includes CP/M 2.2' 
BOGBTI77A Assembled 8 Tested $795.00 $150.00 
В0587177С CSC $895.00 $850.00 


CMOS RAM SALE! 


RAM 17 - 64K CMOS STATIC RAM 
12 MHz, ВАМ 17, 2 Watt. DMA Compatible 24 Bit Addressing 


Part No. Description List Price Our Price 


BÜGBTRAMI7 64K A&T 10M Hz $319.00 


I/O BOARDS 


SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 
Serial port (software prog. baud), 4K EPROM or RAM 
provision, 15 levels of interrupt, real time clock, 
optional math processor 


80681175464 64K A&T 12M Hz $499.00 $480.00 Pari No. Description Ust Price Our Price 
B06BT175C64 64K CSC 12MHz $599.00 $550.00 BOGBTIG2A Assembled 8 Tested $395.00 $359.89 
806811626 CSC $495.00 $459.69 
RAM 16 - 32K x 16 DIT CMOS STATIC RAM 806878231 Math Chip $195.00 
8 and/or 16 Bit В06818232 Math Chip $195.00 
(n9 12 MHz, ВАМ 16, 32K x 16 or 64K x B B0GBTI82AMI 487 w/8231 Math Chip $490.00 
IEEE/696 16 Bit 2 Watt. 24 Bit Addressing BOGBTI62CMI CSC w/8231 Math Chip 5854.89 
BOBBTRAMIG 64K A&T 10MHz 349.00 BOGBTIG2AM2 A&T w/8232 Math Chip $490.00 
BÜGBTI60A — 64K A&T 12M Hz $550.00 $510.06 B068T162CM2 CSC w/8232 Math Chip $854.89 
64K CSC 12M Hz 


BOGBTIBOC $650.00 $610.00 
| = ч MPX CHANNEL DOARDS 
І/О Multiplexer, using 8085A-2 CPU on board w/4K RAM 
9068116644  Assembled & Tested $495.00 ae 
9068116664 CSC $595.00 $534.88 
With 16K RAM 
80681166416 Assembled 8 Tested $649.00 Де 
BOGBTIG6CI6 CSC $749.00 $674.89 


INTERFACER 1 

Two Serial 1/О 
Assembled & Tested $249.00 
CSC $324.00 


INTERFACER 2 
Three parallel, one serial !/O board 
Assembled 8 Tested 8249.00 $218.89 
CSC $324.00 $2B9.00 


INTERF ACER 3 
Eight-channel multi-user serial 1/0 board 
B06BTI748A Assembled 8 Tested 5699.00 $828.89 
8068117466 CSC 200 №г. 8 port $849.00 $748.69 
BOGBTI745A Assembled 8 Tested $599.00 $558.89 
BOGBTI74SC CSC 200 hr. 5 port $699.00 $628.89 


$218.89 
$289.89 


B0GBTI33A 
BOGBT133C 


816 RAM 21 12MHz, 128K x B or 64K x 16 

IEEE/696 B or 16 Bit, 1 2 Amps. 24 Bit Addressing 
BOGBTIS0A 128К AST д $1095.00 $ 995.00 
BOGBTIS0C 128К CSC $1245.00 $1125.00 


M-DRIVE SOLID STATE DISK DRIVE, 


3500% FASTER!! 
Not really, but the next best thing tor CompuPro 8085/88 
Users. Call for Details on M-Drive. 
M-Drive requires a 6MHz CPU 8085/88 dual processor, Disk 
1 DMA disk controller and System Support 
1 Multifunction Board. 
BOGBTMDI2BKA 128K of A&T memory & M-Drive Software 
BOBBTMDI28KC 128K of CSC memory & M-Drive Software 
BOGBTMOZ5BKA 256K of A&T memory & M-Orive Soflware $2395.08 
В0ЕВТМ0256КС 256K of CSC memory & M-Drive Software $2795.00 


M-DRIVE/H HARDW ARE LOGICAL DISK SYSTEM 
Interfaces through two МО ports, and runs at 10M Hz. 
IEEE 696 compatible. Requires any CompuPro CPU 
and a Disk 1. Each board contains 512K of fast, low 
power (900mA} RAM, with parity checking. 
08681197А M-ORIVE/H w/software, A&T 5189500 $1775.00 
OGGBTI97C M-DRIVE/H w/sotlware, CSC $2095.00 $1950.00 


BOGBTISOA 
BOGBTISOC 


$1198.00 
$1396.00 


И | 
- il . + 
j c : VET nC АЧ АСАЛ А а 


INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 
BOGBTIB7A Assembled 8 Tested $395.00 $314.89 
806811876 CSC $495.00 $414.B9 


SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel МО 
BOGBTI44A Assembled & Tested $299.00 $285.00 
806811446 CSC $395.00 $375.00 


5-100 MOTHERBOARDS 


Active termination, 6-12-20 Slot 


B0OGBTIS3A — A&T 6 slot, 2 Ibs. $140.00 $125.00 
5- 100 MAIN FRAME BOGBTIS3C CSC 6 slot, 2 Ibs. $190.00 $155.00 

110V 60Hz CVT Mainframe uses famous 20 slot BÜGBTIS4A А87 12 slot, 3 Ibs, $175.00 $155.00 
CompuPro Motherboard (55 Ibs.) BOGBTIS4C CSC 12 slot, 3 Ibs. $240.00 $220.00 

BOGBTENC20RM 20 Slot Rackmount $895.00 5825.00 BOGBTISSA А&Т 20 slot, 4 Ibs, $265.00 $235.00 
BOGBTENC200K 20 Slot Desk Тор $825.00 $160.00 806811556 CSC 20 slot, 4 ibs. $340.00 $310.00 


Circle 354 on inquiry card. 


PRIORITY ONE ELECTRONICS 


ompuPro 10 MHz 64KDytes 


$-100 STATIC RAM - ULTRA LOW POWER - ONLY 2 WATTS 
ASSEMBLED & TESTED - ONE YEAR WARRANTY 


UNBELIEVABLE! While the rest of the industry struggles to attain 6MHz, CompuPro has effortlessly jumped from 10 to 12 MHz. The 


power consumption (400mA; 2 Watts) is still the lowest іп spite of running nearly twice as fast. Priority One Electronics has purchased 
the remainder of CompuPro’s 10MHz boards and are offering them at these unprecedented prices. 


@ Extremely low power consumption (2 watts 
typical) 

€ Flawlessly handles any DMA device per IEEE 
696 specifications 

е Single +5 Volt operation (requires no other 
supply voltages) 

ө Switch Selectable choice ot 24 address lines 
conforming to IEEE 696/S-100 extended 
addressing 

e 2K windows, individually selectable at E000, 
E800, Ғ000, and F800 permits use with older 
memory-mapped disk controllers or ROM 
(i.&, Morrow, NorthStar) 

e Any 16K block may be disabled, dip switch 
selectable 2K disable from ХХЕ000 - FFFF in 
2K increments 


SALE 
PRICE: 


“2 or 
More: 


€ Switch Selectable PHANTOM disable 


$319.00 ea. 
List Price: $599.00 


$299.00 ea. 


BOGBTRAMI7  Assembled & Tested 


boundary 
typica!) 


fications 


| i rn 696 specifications 
| А 


supply voltages) 


specifications 


for XTRO and SIXTN 


FOR THOSE WHO DEMAND EXCELLENCE 


The ComguPro familyof system packages excel in high level business, 
industrial, and scientific computing environments. 


Each package includes a unique combination of CompuPro system 
components, optimized for common single and multi-user applications. 
All systems run 8 and 16 bit software, and all single-user systems may 
be easily upgraded to multi-user opertion. The result is a computer 
which can grow as your computing requirements grow. 


SYSTEM 816 BASIC COMPONENTS 


HARDWARE: 

€ Desktop enclosure with 20 stot motherboard 

ө Dual QUME DTS floppy drives in a cabinet with power supply 

® Dual CPU 8085/8088 

€ Memory is comprised of multiples of RAM 17 64K static memory 
boards 

e High speed Disk 1 DMA floppy disk controller board 

€ System Support One board: Clock/calendar, RAM/ROM/Math 
processor options, RS-232 serial port, dual interrupt controllers, 
3 interval timers 

€ ДІ internal cables 


SOFTWARE: 

€ CP/M 22" and CP/M 86" operating systems 

€ CompuPro M-DRIVE™ for solid state disk drive 
€ SuperCalc-86™ spreadsheet program by Sorcim 
e dBase Il" data base software by Ashton Tate 


SYSTEM 816/A" 


System B16/A gives superb computing today with an option for future 

expansion - all the way up to sophisticated multi-user operation. 
SYSTEM 816/A BASIC SPECIFICATIONS 

8 bit processor 6MHz 8085 16 bit processor: 8МН2 8088 

Disk storage: Up to 2.4 Megabytes. Single or double sided, single or 

double density, expandable to 4.8 Megabytes. 

Main memory: 128K - expandable to: 1 Megabyte 

Serial ports: 4 Parallel ports; 1 

Centronics/Epson ports: 1 


—— E 


SYSTEM 816/8" 


+ 
. a Mn] System B16/B delivers state-of-the-art single user computing today. 


with an option for future expansion ta multi-user operation. 


SYSTEM 816/B Basic Specifications: 
8 bit processor. 6MHz 8085 - 16 bit processor. 8МН2 8088 
Disk storage: Up to 2.4 Megabytes. Single or dauble sided. single or 
double density, expandable to 4.8 Megabytes. 
Main memory: 256 K - expandable to: 1 Megabyte 
Serial ports: 6 
Software: CP/M 2.2, CP/M-86, M-Drive, SuperCaic-86, dBase II 
Convenience features: Clock/calendar. interrupt controllers, interval 
timers, and math processor option. 
Save over $1800.00 compared to all components pur- 
chased separately. 
BOGBTSYSBIGBBOA Single user system desk top, A&T $8995.00 
BOBBTSYSBI6BOC Singleusersystemdesktop,CSC $7795.00 


SYSTEM 816/6 


System B18/C is thesystem ol choice for firms which need superior 
computing power now, with the option to expand inte an even more 
powerful system in the future. System818/C supports upto three users 
simply by adding appropriate terminals: for more users, just add more 
СотриРго RAM and terminals. | 


SYSTEM 816/С BASIC SPECIFICATIONS 
8 bit processor 6MHz 8085 - 16 bit processor. 8MHz 8088 
Disk storage: Up to 2.4 Megabytes. Single or double sided, single or 
double density. expandable to 4.8 Megabytes. 
Main memory: 384K - expandable 10: 1 Megabyte 
Serial ports: 9 
Software CP/M 22. CP/M-86, MP/M 8-16. M-Drive, SuperCalc-86, 
dBase 1! 
Convenience features: Clock/calendar, interrupt controllers, interval 
timers, and math processor option. 
Save over $2300.00 compared to all components pur- 
chased separately. 
BOGBTSYSBI6CDA Multi-user system desk top, A&T $8995.00 
BOGBTSYSBIGCOC Multi-user system desk top, CSC $9995.00 


€ Board addressable as one 64K x 8 or 32K x 16 
block, DIP switch selectable on any 64K 


e Extremely low power consumption (2 watts 
€ Meets or exceeds all IEEE 696/S-100 speci- 
е Flawlessly handles any DMA device per IEEE 
ө Single +5 Volt operation (requires no other 
€ 24 bit addressing; conforms to IEEE 696 


€ Bor 16 bit data transfer dependant on SXTAQ. 
Conforms with IEEE696 timing requirements 


+ Shipped Freight Collect 


(10 RAM 16 


м $349.00 ea. 


List Price: $650.00 
2 or 


More: $325.00 еа. 


BOGBTRAMIG Assembled & Tested 


HUW CLEAN IS 
YOUR POWER? 


The Sola Micro/Mini Computer Ultra Isofated Regulator provides 
instantaneous voltage regulation, and ultra isolation from both trans- 
verse and common mode noise for any type of load. it also suppresses 
transients, protects against overloads and serves as a portable dedi- 
cated line. It is the ultimate in AC line conditioning equipment 


PORTADLE 120VAC 60 Hz SINGLE PHASE 


Maximum Dimensions Approx. 

Output  LxWxo Shipping Price 
Part No. YA Rating (Approx) Weight Ust SALE 
B0SLAB313070 70 12x бх 6 10 105.5196.20 159.00 
BOSLAG313114 140 12x бх 6 18 $257.15 208.40 
B031A6313125 250 14x 8x В 31 $305.55 248.05 
В05148313150 500 17x 9x 9 47 $424.40 344.00 
В05146313175 750 17x 9x 9 601 $54140 43B.B0 
BOSLAB313210 1000 17x 9x 9 75+ $627.10 508.25 
BDSLAB313220 20004 17x 11 x 11 1087 $1066.40 9864.35 


Output voltage is 120VAC +3% for an input voltage о! 95-130VAC 
*Unit has 30 Amp twist receptacte. 
Also available are Hard Wired and 50Hz models 


DIRECT CONNECT MODEM 
$79.00 


С - 300 BAUD 
MURA MM-100 


0 - 300 baud 

RS232C interface 

Full duplex 

Carrier detect indicator 
Bell 103 compatible 


Low voltage 
ө Switch selectable Ust Price SALE 
ROMURMMI00 0 - 300 baud modem $99.95 $79.00 
(Shipping Weight: 2 105.) 


BDCNORS232BF RS232 cable Т 
Cables also available for Atari, ТІ, Vic 20, & Timex 


s e, "00, M- riv Д “60, 2 | aS PER 
Sar CN 22, Снн р ea e а 277" PRIORITY ONE ELECTRONICS таз 
timers, and math processor option 9161 DEERING AVE, CHATSWORTH, CA 91311 neon 


Save over $1000.00 compared to all components pur 
chased separately. 


BOGSTSYSBIBADA Single user system desk top, A&T $5495.00 
BDGATSYSBIGADC Single user system desktop, CSC $6045.00 


(All Systems shipped Freight Collect) 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 


Circle 354 on Inquiry card. 


ORDER TOLL FREE (8007 423-5922 - CA, AK, HI CALL (219) 709-5111 


Terms. U.S. VISA, MC, BAC, Check, Money Order, U.S. Funds Only. CA resident sadd 6'2% Sales Tax. MINIMUM PREPAID ORDER $15.00. Include MINI MUM 
SHIPPING & HANDLING ot $3 00 tor the first 3 Ibs. plus 40€ for each additional pound. Ordersover 50 bs sent freight collect. Just incase, ріеаѕе include your 

phone number Prices subject to change without notice. We wil do our best to maintain prices through March, 1983. Credit Card orders will be charged approp- | 
riate freight. If you haven't received your Winter "83 Engineering Selection guide, send $1.00 for your Сору today! Sale prices for prepaid orders only. 


SIEMENS FDD100-8 


ONCE AGAIN YOU 
RECEIVE THE 
BENEFIT OF OUR 

UNEQUALLED PUR- 
CHASING РОМЕН! 


©» 
QU 


5-100 DUAL 8" SUBSYSTEM 


3060824224 5-100 Disk Controller with CP/M 2.2 1 $399.00 

JOSIEFDOT008 Siemens Double Density 8" drive 2 $418.00 

30111Е0Е002 Dual Horizontal Cabinet 1 $295.00 
with Power Supply 

and Data Cable 1 } 35.00 

$1207.00 


SAVE $212.00!! 


| (include $30.00 tor shipping) 


BUY DRIVE AND CABINET TOGETHER AND $AVE! 


DON'T 
MISS OUT! 


Order No. 
BOPOBSIESUBI 


International DUAL 8" SIEMENS Ғ001008, 
Instrumentation DUAL 8" CABINET POWER SUPPLY 
Incorporated AND INTERNAL POWER CABLES 


IF BOUGHT SEPARATELY: $890.00 


$695.00 


BOPOBIIISIE 
ENVIRONMENT MONITOR PANEL 


Temperature and voltage monitor with visual and audible alarm tor 
overtemp condition. Direct Digital Readoutol internaltemperature in 
С" on standard OVM 
BOIHFÜEQU2 CABINET ONLY (Sh. Wt 38 ibs.) $295.00 
BOPOBINSIEEM 2-Drives, Cabinet & disk environment monitor $775.00 


PRICED AT: 


» Positive Pressure Filter Cooling @ Hinged top for easy access 
в Power Supply:4A@+5V3A@+24V е Heavy non-flex .090 alumin- 


1A@-5V üm base BOHIFDEDO2EM Cabinet only with disk environment monitor $375.00 
map А BOPOBSOMISEIBE Dual Оайа Cable $ 31.15 
в Each output is individually fused € Modular power connactors ВОРБС505605 €xtemal Data Cable € 19.77 


64K IEEE/S-100 DYNAMIC RAM 


= California 
Computer 


S Systems 
2 or 4AMHz BANK SELECTABLE 


e 2014 MHz operation € Designed to [EEE proposed S-100 busstand- 
ard ® Supports IMSAI-type front panels е Operates with either an 8080 
or 2-80 based S-100 system providing processor transparent refreshes 
with both € Bank-select system allows system memory expansion 9 
Bank-select port's address is jumer selectable € Any t6K block can be 
made bank-independent € All 64K can be made bank-enabled on power- 
оп and reset ө Fully buffered address and data lines € Conliguraiton as а 
16K. 32K or 48K board without the removal of RAMs 9 Fail-safe refresh 
circuitry for extended Wail States € Board configuration with reliable, 
easy to configure Berg jumpers € Supports ОМА ө Jumper-selectable 
Phantom input e Assembled & Tested € All ICs in sockets € Uses 
Popular 4116 RAMs € Full factory warranty. 


REGULAR LIST PRICE IS $375.00 


YOU SAVE AN 
INCREDIBLE $176.00!! 


ELVIS 


Pinas БОЕП 


% 
[ 
] 
: И 
P 
г 


9199.00 


BOCCS20653 (sh. we. 2 Ibs.) 


574” DISK DRIVES 


BOMPISt* — ;ingle-Sided Double-Density 48 TP: $200.00 
BÜMPIS2* ^ Double-Sided Double-Density 48 TPI $270.00 
BOMPIgI* — Single-Sided Double-Density 96 ТР! $215.00 
BOMPIS2* — Double-Sided Double-Density 96 TPI $400.00 


“Replace "*" when ordering, with "m" forMPI style bezel, 
or “$" for ht 5 165.) 


2" HIGH 8" DISK DRIVES 


The first 2" high 8" disk drive allows for mounting under 
the keyboard on CAT, etc. 
NO AC Required +5V +24VDC only 
FAST 3 msec track to track! 

V» High 1 side double-density $380.00 
'^ High 2 side double-density $480.00 
Full height 1 side single drive, dble.-density $380.00 
Full height 2 sided single drive, dble-density $480.00 
Full height 1 side dual drive, dble-density 9780.00 
Ful! heiaht 2 side dial drive dhte-density $920.00 

ner drive] 


BOMPIATM 
BOMPIA2M 
BOMPIAITS 
BOMPIA2S 
BOMPI410 
BüMPI42n 


THIN LINE 


Exactly one-half the height of any other model 
Proprietary, high-resolution, read-write heads patented 
by Tandon 

D.C. only operation - no A.C, required 

Industry standard interface 

Three millisecond track-to-track access time (9 155.) 
BOTNOTMS481 = Single Sided: $380.00 2 or more: $370.00 ea. 
BOTNOTMB4B2 Double Sided: $495.00 2 or more: $485.00 ea. 


TANDON 51/4” DRIVES 


BOTNOTMIOO! Single Sided, 250KB (5 Ibs.) $220.00 ea. 
2 or More: $200.00 each 

BOTNOTMIO02 Double Sided, 500KB $295.00 ea. 
2 or More: $270.00 each 

BOTNOTMIO03 Single Sided, 500KB $295.00 ea. 
2 or More: $270.00 each 

BOTNOTMI004 оиб Sided. 1000Kt $395.00 ea. 


Р 2 ar Mare: $375.00 each 
DUAL 8" HALF HE 
FLOPPY CADINET 


e 24V (0 4A5V@ ЗА 
-S¥@ 800ma рае, оны ДЫ A 

e Fan cooled INC. 

€ Sockeled power connections 

b All sunnligs ranilated Р SALE 


BOINOTLOOZ Dual Thin Line Cabinet (12 16. $225.00 $165.00 


DUY THE CABINET © DRIVES AND SAVE! 
With 2 Tandon Thinlines 


BOPOBIHTNDI Cabinet w/2 TNDTMB8481 -1 sided (30 165.)$885.00 
BOPOBIIITNO2 Cabinet w/2 ТМ07М8482 -2 sided (30 Ibs.) $1115.00 


With 2 МР! Slimiines 


BOPOBIIMPII Cabinet w/2 МРІ41М - 1 sided (30 Ibs.) $920.00 
BOPDBIIMPI2 Cabinet w/2 MPI42M - 2 sided (30 Ibs.) $1080.00 


9ntion* 


IT 


„2 28 Я 


Circle 355 on inquiry card. 


PRIORITY ONE ELECTRONICS 


LOWEST COST 
PRINTERS AVAILADLE 


$299.00 


80 
F/T 


ө 80 cps € 10,12 or 15.5 cpi € 3selectableline spacing € Vertical 
format control € Centronics parallel or 85232 serial interface € Uses 
a standard Underwood spooted ribbon € Friction and tractor feed 


Ust Price Our Price 
BOCOXBOFT Parallel int. $399.00 $329.00 
BOCOXBOFTSER Serial int. $399.00 $329.00 


(Shipping Weight: 21 Ibs.) 


HITACHI 


Hitachi Denshi Arnerica.Ltd. 


DUAL TRACE 
OSCILLOSCOPES 


ALL HITACHI DUAL TRACE SCOPES ARE SHIPPED COMPLETE 
WITH 2 PROBES AND INSTRUCTION MANUAL 


pe tel 39 MHz 
DELAYED SWEEP 


ө Single time base delay sweep 9 
„ rectangular CRT with internal graticule 
ds 5” High sensitivity 1mv/div (7MH2) € 
Large dynamic rangeof 8 div to full band- 
5%, отө» ә. ı width € СН output 9 Built-in signal 


= AREE" | delay те 
Е { ВОНІТЕЗЅЗЕ List: $949.00 
—-— Е: $799.00 


V-352F 35 MHz DUAL TRACE 


Same as Y353F except without delayed sweep. 


BOHITY352F List: 589500 — SALE: $749.00 
V-203F 20 МН? 

га» DELAYED SWEEP 

Ыш ө Single time base delay sweep € High 

r sensitivity 1mv/div (5MH2) € Full TV 

ё + ES triggering € Х-У operation € CH1 

3%, % ғ» i » | Output ө High reliability, MTBF 20,000 

hours 
pe Ва List: $749.00 
Ec. n SALE: $625.00 


| V-202F 20 MHz DUAL TRACE 


Same as VeU3F except without delayed sweep. 
BOHITY202F SALE: 15.00 


! . V-902F 30 MHz 


7 * ө High sensitivity 1 mv/div(5 MHz) ө 


List: $695.00 


| Y. ® › Full TV Triggering € X-Y operation € 

i ~$ Ф СН 1 Output 9 Built-in signal delay line 
я Е Е © High reliability, MTBF 20,000 hours 
6 Ф 


= ба > BONITY302F List: $799.00 
5 ф.о IT ё 


панар $МЕ $699.00 
V-152F 15 MHz DUAL TRACE 


Same as ¥302F except without delay line and only 15 MHz. 


List $595.00 SALE: $495.00 


BOHITTIS2F 


COEX 


1200 BAUD AUTO-DIAL 


HAYES SMARTMODEM COMPATIBLE 


ux U.S. ROBOTICS 


5228.00 


Ду @)\/ 


ANOM CORPORATION 


The AUTO DIAL 2124 ы Шет! 5 a drect connect 0-300 or 1200 baud 
modem capable of dating and calling (о you The AUTO DIAL 212A В 
tompatibie in function із tha BC Hayes SMARTMODEM™. 


Part No. Ваясгіріти List SALE Price 
BOUSRABIALZFZA 0-300 1200 aud dating modem 559900 $495.00 


EIA/RS2232 WALL PLATES 


(Does not include connectors) 


€ 5 x 7 Dot Matrix е Parallel Interface (Centronics) € 
Tractor Feed € Dot Addressable Graphics ө Up to 3-Part 


Paper € Self Test € One Year Warranty € 30 CPS 80 BOIIWPDBZS! Single punched F 
Column Unidirectional € Uses Regular Paper 
BOAXMEPIOOA (Shipping Weight 11 ibs) 4/$10.00 
List Price: $389.00 5229.00 BOIIWPOE252 Dual Punched ы 
4/512.00 
тм 
DATAGARD 85-292 “D” SUD-MINIATURE 


CONNECT ORS 

SGL WABER Rs dn nas 

BÜCNÜDE2SP 25 Pin Male = $250 $225 $1.95 

BOCNDDB25$ 25 Pin Female 400 $350 $325 $3.00 

8064008512121 Pc. Grey Hood $1.85 $1.40 $125 $1.15 

a LINE MONITOR POWER BOCNDP2SH 2 Pc.Grey Hood $1.50 $1.25 $1.10 $1.00 

== CONDITIONERS 800800851228 2 Рс. Black Hood $1.15 $1.50 $1.35 $1.20 


= 


BOCNDD20418 Hardware set 2/Pr. $1.00 $ .60 


5’ DISKETTES 


$ .70 $ .80 


ее. 


Before you plug in your computer, you'd better consider how you are SOFT SECTOR 
going to insure or protect your investment from unwanted electrical 40 TRACK SINGLE 51020 
pollution. QOUBLE DENSITY WITH 
DG115 SERIES HUB REINFORCING RINGS 
SINGLE STAGE SPIKE PROTECTION | De 4 9.95 


Part Но. Descripilen м. ш SALE 


BOWBROGIISP Wall unit plug in 215$ $4995 $34.95 
BOWBROGIISS бое strip w/SW&LT 3105. $6195 $42.00 


BONUS!! 
FREE!! КАЗЗЕТТЕ 10 A 


06215 SERIES PACKAGE OF 10 DISKETTES | 
3 STAGE SPIKE FILTER 8 FOUR STAGE NOISE FILTER AS425 VALUE! —  BOPP'SEDD (Shipping Weight 2 Ibs.) 


BOWBRD6315P 5Wall unit plg in 2 Ibs. $153.95 $ 99.95 
BOWBRDG3ISS Soutletstripw/SW&LT 3lbs. $193.95 $119.95 
BOWBROG3ISR 6 outletracksw/SW&LT 8 165. $193.00 $119.95 


«5 TEXAS INSTRUMENTS 


16 PIN GOLD AND TIN 


DIP SOLDERTAIL SOCKETS 


TIN GOLD 
QTY BOTISIGLP BOTIGIGLP 


о $ 8.00 $ 10.00 
1000 $ 60.00 $ 80.00 
4500 $225.00 $315.00 


BÜPRIS80 package of 80, less Library Case $1 20.00 


Color Display Monitors 


© HITACHI © HITACHI 


SEND $1.00 TODAY e 13” Screen ө High Impact Plastic 
FOR THE NEW, FULL COLOR е soe Cabinet (Silver Grey) 
: R 5 


List Price SALE 
BOHITCM1481 Comp, video ivp-p (28 6$) $47995 $339.00 
BOHITCM1472 RGB 16 colors(35 Ibs) $1029.95 $749.00 


SELECTION GUIDE!! 
em S EL 
кыш 2016! DEERING AVE CHATSWORTH СА 91311:11 neoa 
ORDER TOLL FREE (800) 429-5922 - СА, AK, HI CALL (213) 709-5111 
Terms. U.S. VISA, MC, ВАС, Check, Morey Order, US. Funds Only СА residents add 6296 Sales Tax. MINIMUM PREPAID ORDER 315.00. Include MINIMUM 
SHIPPING & HANDLING of $3.00 for the first 3 Ibs. plus 40€ for each additional pound. Orders over 50 165 sent freight collect. Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to maintain prices through March, 1983. Credit Card orders will be charged approp- 
riate freight. |! you haven't received your Winter "83 Engineering Selection guide, send $1.00 for your copy today! Sale prices for prepaid orders only. 


WINTER 1983 ENGINEERING 


RETAIL STORE PHONE NUMDERS: (Chotsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 


Circle 355 on Inquiry card. 


PRIORITY ONE ELEC РНЕ, 


ИТ qun э M NS 
WE ARE OPEN IN IRVINE, СА! j= s A t VE EN NA 
That's Right! Priority One Electornics г; М "FIT 510.00 №) 
proudly announces the February 1983 ита waren GET Tam." | 


Opening of its 10,000 square-foot SYS- 
TEM CENTER/RETAIL SHOWROOM іп the 
heart of Orange County, California! 

Језа Wayne 


18241 McDurmott Irvine, CA 92714 Jona Mw» 


(714) 660-1411 ERAND OPENING SALE FLYER 


DUAL QUME 8” FLOPPY DRIVE, 
CADINET, DMA S-100 
CONTROLLER, $1 999.00 
AND CP/M* 

FROM 


Good On Any Prepaid Purchase 
Over 525.00, At Our Irvine Systems 
Center Only! Limit One Per Person. 


“a| $10.00 asi d E 00 | 


ку 


SUM e cu - ттт maf — E 43 , 
ч A e и. Pe з сыы. 5. 5 : ББ T АР zm = H S А 
a c dy a pU UN t J - et] + : t ere = D^ "S z eee р 
IL " Р = Ss " . w Е ыу "ч ж —. 2,3 № 1 
© E d ЕХ 


AS Se 


e ae a 


as 


№ AB 


“YOU SAVE 
$1419.77! 


€ 2 Double sided 8" QUME DTB disk drives List Price 


ABSOLUTELY THE MOST COST EFFECTIVE — © OMA Floppy Controller (controls up to 4 drin 1 GBT206SP €— 
j e CP/M* 2.2 w/bios written for the Disk 1 Controller 1 GBTITIA 5.00 

DISK SUBSYSTEM EVER OFFERED e Cabinet includes power supply & internal data cable 1 &BTCPMBO $175.00 

BY PRIORITY ONE ELECTRONICS!! ө External dala cable included 1 РЕ(505008 $ 19.77 


(Shipping Charge: $21.80; shipped т two boxes? $3014 11 


ICADINET AND 2 QUME DT8 DOUDLE SIDED DRIVES $4295.00 


[ЗА WL 50 er] 


PROVIDE 2.4 MDYTES OF MASS STORAGE!! "zuo запо матно 


95-100 BOARDS 2 QUME DT8s 8" DOUBLE SIDED 
scences (x MICROPOLIS SSM DISK DRIVE AND А CCS2422A 

Part No. Description Ust Price Our Price FLOPPY DISK CONTROLLER 

BOSSMPBIA 2708/2716 Programmer & EPROMS265 00 $219.89 

BOSSMIOBA 108 Eight Serial 1/0 $550.00 9469.89 . HI 
PERFORMANCE G LOW COST!! BOSSMID4A 2 Parallel, 2 dal 1/0 $29000 $249.89 

BOSSMVB3A2480 x 24 Video Board $49900 $440.00 e 2 double sided 8” QUME DT8s 

— ир DUAL ® (08524224 Flopy Disk Controller w/CP/M® 

фај n pi і "by E BODULCPUBBODO 68000 S-100 CPU $89500 $850.00 e Controls up to four 8“ and/or 5'A"" drives simultaneously 
Р T! J ug № 4 uu Na. BODULOMEM2SGK 2256K Dye, Memory Gad S129900 $1230.00 e CompuPro cabinet with power supply and internal data 
Й ЫШ 11 "MA ч ——— 1, BODULCMEM32 32K CMOS Memory Сакі 569500 660.00 cable 
eun n CRIME 1 NEC dora cabe ce 


CALIFORNIA COMPUTER 


e 780A АМН? CPU e 64K RAM © 2 Serial RS-232 Ports e BÜCCS2810A 780А CPU w/RS2:? 532500 $289.89 


SAVE $1 495. 00 LIST PRICE: 


„ " D BOCCS271001 4 Port Senal 1/0 $32500 $310.00 

Floppy Disk Interface Controls Four 8" or 5'4” Drives € 35 Mbytes ond й т has $1274.71! $2769.88 
of mass storage € CP/M 2.2 with the Sierra Data Menu Driven BIOS neil : и "i s T о BOPOBGBTCCS 
Cabinet © Ove ala Cabe e. x 00 KEE Compattie V E BOCCS273001 0 Pant Seral 1/0 $550 00 $929.00 ор Charge es =< Sn DEOS WO boxes) 

PACKAGE BOCCS2422A Floppy disk соте w/CP/M$425 00 $375.00 

CONTAINS: TOTAL 4 | amaro 
BOSOSSBC S&C Computer Әне РАСКАСЕ e. PRIORITY ONE ELECTRONICS 
В0505Н01 Hard Dis Cont. $150.00 E " е 

ото DEERING, AM CHATSWORTH, CA 91311 mS 


BOSDSWNMCP Disk Cab & P.S. $495.00 с 
В0МСР12231 35 Mbyte PRICE: 


ORDER TOLL FREE (800) 425-5922 - СА, AK, НІ CALL (219 — 11 


Hard Disk $3595.00 4 0 00 Terms US VISA МС BAG Dusk Money Order US тп Doly CA residents add btts Sates Tax MINIMUM PREPAID ORDER S15 00. Include MINIMUM 
BONSDSCPM CP/M 2.2 w/ BIOS $150.00 00 SHIPPING & HANDI ING of $100 i. the Tu. 2115s. ptus 40€ іш each ackfitional pound Orders over 50 165. sent freight collect Just in case, please include your 
$5240.00 00 SA VE $445.00!! phone purnber Prises, sulyect Tu vem willen notia: We will de vin best to maintain prices through March. 1983 Credit Card orders will be charged approp- 

(Shipped in 5 boxes, total Sh. Wt 81 Ibs) BOPORSOSMCP nate енін IE you havent receivit yout Wider H4 uym Selection quide, send $t 00 for your copy today! Sale prices tor prepaid orders only. 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - Сігуіпе:) (714) 660-1411 


Circle 356 on inquiry card. 


Micromint will put both a computer 
development system and an OEM dedicated 


The Z8 Basic Computer/Controller 
represents a milestone іп microcompu- 
ter price-performance. The entire 
computer is 4" by 4%" and includes a 
tiny BASIC interpreter, 4K bytes of pro- 
gram memory, one RS-232 serial port 
and two parallel ports plus a variety of 
other features. The Z8 microcomputer 
board is completely self-contained: and 
optimized for use as a dedicated con- 
troller. Can be battery operated. Comes 
with over 200 pages of documentation. 


28 BASIC COMPUTER/CONTROLLER 


• Uses Zilog 7867! single chip mic- 
rocomputer 

“ On board tiny BASIC interpreter 

• 2 parallel ports plus serial 1/0 port. 

e Just connect a CRT terminal and 
write control programs in BASIC 

• 4K bytes of RAM. EPROM ріп com- 
patible 

• Baud rates 110-9600 BPS 

• Data and address buses available for 
124K memory and 1/0 expansion 

. Miri only 1.5 watts at +5, +12 | 
& - 


BCCO1 28 Basic Computer 


for as little as $127. 


28 MEMORY. 1/0 EXPANSION & 
CASSETTE INTERFACE 


The Z8 Memory, МО Expansion & 
Cassette Interface Board (78 Expan- 
sion Board for short) allows you to add 
up to 8K of additional memory plus 
three 8-bit parallel ports to your Z8 
Basic Computer/Controller. The mem- 
ory expansion will support any com- 
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM. The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz/1200H2). 
BCCO3 28 Expansion Board 

w/4K memory ........ $140.00 
BCUO4 Z8 Expansion Board 

w/8K memory . . $170.00 


28 EPROM PROGRAMMER 


The EPROM mmn board 
allows you to transfer application pro- 
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires Z8 Basic 
Expansion Board for operation. 

NOTE: We recommend the higher cur- 
rent UPSQ3 or UPSO4 power supply 
when using the EPROM Programmer. 


ЫШТ 78 EPROM Programmer 
Assembled & Tested 
.. $145.00 


controller in the palm of your hand 


28 SERIAL EXPANSION BOARD 


Тї? : | jj 
ТИЕ 


The Serial Expansion Board adds an 
additional RS-232C serial portto the Z8 
system. It runs at 75 to 19,200 baud in 
all standard protocols. The 20 ma. cur- 
rent loop 15 opto-isolated for reliability 
and protection. 


BCCO8 Z8 Serial Board 
Assembled & Tested ... $180.00 


MOTHER-BOARD 

МВО2 28 Mother Board 
with 5 connectors (Gold) 
Assembled & Tested .... $81.00 


UNIVERSAL POWER SUPPLY 


+5 @ 300 ma. +12 & —12V @ 50 та. 
9Р501 Assembled and 


Tested .............. $ 35.00 
UPS02 Kit ............. 5 21.00 
+5 @ 1 amp. +12 & —12V @ 50ma. 
UPS03 Assembled and 

ТӨ ЕЙ ET $ 60.00 
UPSO4 Kit ............. 5 50.00 


Assembled & Tested .. $199.00 “о, 
BCCO2 28 Basic Computer if ee 28 CROSS ASSEMBLERS 
сая 5169.004 | FROM ALLEN ASHLEY 
E RAE XASO1 For TRS-80 Mod! $ 75.00 
COMING SOON d XAS02 For TRS-80 Mod 115 75.00 


A/D Converter 8 Channel 8 Bit 
AC 1/0 Board 

• 4 Channel 115Vac inputs 
е 4 Channel 115Vac outputs 
20 MA ADAPTER 


ХА503 For CP/M-8" .... $150.00 


` FROM MICRO RESOURCES 
ў MRO1 CP/M-8" Diskette . $ 75.00 
MRO2 APPLE II CP/M 514” $ 75.00 


MICROMINT INC. 
561 Willow Avenue 
Cedarhurst, NY 11516 


To Order: 

Call Toll Free 
1-800-645-3479 

For Information Call: 
S featured in Ciarcia’s Circuit Cellar, ^ 1-516-374-6793 


Byte Magazine, July, August, 1981. “- 


CP/M is a trademark of Digital Research < 


Circle 481 on inquiry card. 


28 is a trademark of Zilog Inc. "In quantities of 100 


4164 "ang": 65 TMM2016 “sna 545 


"ALL MERCHANDISE 100% GUARANTEED! 


2101 
5101 
2102-1 

| 21021 -4 
21020-2 
2111 

| 2112 

| 2114 

| 2114L-4 
2114L-3 
2114L-2 
2147 


256 x 4 (450ns) 


STATIC RAMS 


256 x 4 (450ns) (cmos) 


1024 x 1 (450ns) ' 
1024 x 1 (450ns) (LP) 
1024 x 1 (250ns) (LP) 

256 x 4 (450ns) 

256 :4 (450ns) 
1024 x 4 (450ns) 
1024 x 4 (450ns) (LP) 
1024 x 4 (300ns) (LP) 
1024 x 4 (200ns) (LP) 
4096x1 (55п5) 


1.95 
3.95 

.89 

1.29 
1.69 
2.99 
2.99 
8/14.95 
8/15.25 
8/15.45 
8/15.95 
4.95 


TMS4044-4 
TMS4044-3 


4096 x1 (450ns) 3.49 
4096 x 1 (300ns) 3.99 
TMS4044-2 4096 x 1 (200ns) 4.49 
MK4118 1024 x8 (250ns) 9.95 
ТММ2016-200 2048 х 8 (200ns) 4.15 
ТММ2016-150 2048 x 8 (1505) 4.95 
ТММ2016-100 2048 х 8 (1005) 6.15 
HM6116-4 2048 x 8 (200ns) (cmos) 4.95 
HM6116-3 2048 x B (150ns) (cmos) 5.95 
НМ6116-2 2048 x 8 (1205) (cmos) 8.95 
HM6116LP-4 2048 x B (200ns) (cmos)(LP) 6.95 
HM6116LP-3 2048 x8 (150ns) (cmos)(LP) 8.95 
HM6116LP-2 2048x8 (120ns) (cmos}{LP) 10.95 
Z-6132 4096 x 8 (300ns) (Qstat) 34.95 


Qstat - Quasi-Static 


DYNAMIC RAMS 


TMS4027 


LP = Low Power 


DISC 
CONTROLLERS 


16.95 
29.95 
38.95 


INTERFACE 
8T26 1.69 
8T28 
8795 
8796 
8T97 
8T98 
DM8131 
DP8304 
058835 
058836 


MISC. 


= 
4 
ші 


=> h> Аў 


3242 
3341 
MC3470 
MC3480 
11C90 
95H90 
2513-001 UP . 
2513-002LOW 9.95 


SOUND CHIPS 
76477 3.95 


== 


омчршвьч аы. 
50582885 85939923532 


UPD411 
MM5280 
MK4108 
MM5298 
4116-300 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
4164-200 
4164-150 


1702 
2708 
2758 
2716 
2716-1 
TMS2516 
TMS2716 
TMS2532 
2732 
2732-250 
2732-200 
2764 
2764-250 
2764-200 
TMS2564 
MC68764 


4096 x 1 (250ns) 


4096 x 1 
4096 x 1 


(300ns) 
(300ns) 


8192x1 (200ns) 

8192 x 1 (250ns) 
16384 x 1 (300ns) 
16384 x 1 (250ns) 
16384 x1 (200п5) 
16384 x 1 (150ns) 
16384 x 1 (120п5) 


16384 x1 (150п5) (5v) 
65536 x 1 (200ns) (5v) 
65536 х 1 (150ns) (5v) 


5V = single 5 volt supply 


EPROMS 


256x8 (1и5) 
1024 x 8 (450ns) 
1024 x8 (450п5)(5у) 
2048 x 8 (450ns)(5v) 
2048 х 8 (350ns)(5v) 
2048 х8 (450ns)(5v) 
2048 x 8 (450ns) 
4096 x 8 (450ns)(5v) 
4096 x 8 (450ns)(5v) 
4096 x 8 (250ns)(5v) 
4096 x 8 (200ns)(5v) 
8192 x 8 (450ns)(5v) 
8192 x8 (250ns)(5v) 
B192 x 8 (200ns)(5v) 
8192 x 8 (450ns)(5v) 


8192 x8 (450ns)(5v)(24 pin) 
5v = Single 5 Volt Supply 


76489 
AY3-8910 
MC3340 


8.95 
12.95 
1.49 


CRT 


CONTROLLERS 
6845 14.95 
68B45 35.95 
HD46505SP 15.95 
6847 12.25 
MC1372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 39.95 


| CRT5037 49.95 
| TMS9918A 39.95 


DP8350 49.95 
BIT-RATE 
GENERATORS 


| MC 14411 
BR1941 
4702 
COM5016 
COMB8116 
MM5307 


UARTS 


АҮЗ-1014 


03 
1458250 


11.95 
11.95 
12.95 
16.95 
10.95 
10.95 


6.95 
3.95 
6.95 
9.95 
3.95 
9.95 
8.95 
5.95 
7.95 
8.95 
14.95 


KEYBOARD 


EPROM ERASERS 


Capacity | Inienalty 
Timer Chip {uw Cm") 


РЕ-14 6 5,200 

РЕ-14Т X 5,200 

РЕ-24Т X 6,700 

PL -265T т 6,700 
X 


B3.00 
119.00 
175.00 
255.00 
349.00 
595.00 


PR-125T 15,000 
PR-320 15,000 


. JDR MICRODEVICES, INC. 


1224 S. Bascom Avenue 


CHIPS 
AYS-2376 
AY5-3600 

CLOCK 
CIRCUITS 


бр San Jose, CA 95128 


800-538-5000 е 800-662-6279 (CA) 
(408) 995-5430 е Telex 171-110 


91982 JOR MICHODEVICES, INC. 
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CALL US FOR VOLUME QUOTES 


2-80 
2.5 Mhz 
280-СРИ 3.95 
280-СТС 5,95 
ZB0-DART 15.25 
280-ОМА 17.50 
290-РЮ 5.75 
280-40/0| 18.50 
280-5107 18.50 
280-510/2 18.50 
2890-81078 16.95 


4.0 Mhz 


ZB80A-CPU 8.00 
ЕВОА-СТС 8.65 
280А-ОАНТ 18.75 
ZB0A-DMA 27.50 
Z80A-PIO 8.00 
280А-510/0 22.50 
Z80A-SIO/1 22.50 
280А-$10/2 22.50 
280А-510/9 38.05 


6.0 Mhz 


| 260B-CPU 17.05 


2808-СТС 15.50 
Z80B-PIO 15.50 


ZILOG 


26132 24,9% 
26871 29.95 


CRYSTALS 


| 32.768 khz 1.95 


1.0 mhz 4.95 
1.8432 4-95 
2.0 3.95 
2.097152 

2.4576 

3.2708 

3.579525 

4.0 

5.0 

5.0688 


ACQUISITION 
АОС0800 15.85 
АОСОВО4 3.49 
АОС0809 4,49 
АОС0817 9.95 
DACOBOO 4.95 
ОАС0806 1.85 
DACOBO08 2.85 
DAC1020 6.25 
DAC1022 5.85 
MC1408L6 1.05 
MC1408L8 2.95 


VISIT OUR 
RETAIL STORE 


FUNCTION 
GENERATORS 


МС4024 4.35 
LM566 1.48 
XR2206 

8038 


INTERSIL 


ICL7103 9.50 
ICLT108 9.95 
ІСІ? t0? 12.95 
ICL?680 2.95 
ICLBO3B 3.95 
ICMT207A 5,58 
ICiM7208 15,85 


6800 - 1MHZ 


63800 
88B02 
68 B08E 
68808 
66610 
68821 
68845 

| 86650 


10.95 
22.25 
29.95 
28.95” 

7.95 
12.95 | 
35.95 
12.95 


68B00 = 2 MHZ 


6500 


1 MHZ 


9000 SERIES" 


9318 
8334 
9358 
9401 
9601 
9502 
96502 


M-W-F, 9-5 


— NEW HOURS — 
Т-ТВ., 8-4 Sal.11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING | 


. TERMS: Рог shipping include $2 tor UPS Ground or $3 tor UPS Blue 


© Label Air. He ms over 5 pounds require addilisnal shipping charges 
Foreign cecders. include suthcient mount tor shipping Thereis a $10 
minimum order. Bay Area and Los Angeles Counties add 5';*, Sales 


Tas. Other California residents add 6% Sales Tax. We reserve Те 
righ! to substitute manufacturer. Nol responsible tor typographical 
errors, Prices are subject to change without notice. We will match or 
bral any competitors price provided ii 18 mol below our cost. 


Circle 232 on inquiry card. 


E 


^ 
* 


4 
+ " 1 


271 6 16K EPROMS $995 сн 2132 32K EPROMS Д5, сн 
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES : Е 
741.500 


7415169 1.75 7415323 3.50 


ІС SOCKETS | OS 


4527 


741.500 24 741 586 ‚29° 
741.501 .25 74LS90 55 · 7415170 1.49 74115324 1.75 


8ріп 5Т -13 .1 


14pinST .15 .12 7401 49 125 4528 
741502 .25 741591 .89 7405173 .69 7415352 1.29 16ріпет 47 13 7402 i 4002 25 4531 .95 
741503 .25 741592 55 7415174 .55 17415353 1.29 i18pin ST .20  .18 7403 ча 744 55 MM 4006 .89 4532 1.95 
741504 24 1741593 .55 7405175 .55 7415363 1.35 20pin ST 29 27 704 4g Ма 253 4007 .29 4538 1.95 
74LS05 25 741595 75 7415181 2.15 7415364 1.95 22pinST .30 .27 749 og 74143 2% 4008 95 4539 1.95 
741508 28 741596 .89 7415189 8.95 7415365 .49 24pinST 30 27 MM 7405 2g 9m5. 360 4009 134 4541 2.64 
741509 29 7415107 .39 17415190 89 17415366 49 28pinST .40 .32 2407 op ДЕ, 145 4010 45 4543 1.19 
741.510 25 7405109 .39 7415191 .89 17415367 .45 40 ріп ST .49 .39 7408 Fy 25008 Led 4011 25 4553 5179 
74LS11 .35 7415112 39 7415192 .78 7415368 45 MOA pin 5Т 125 сай № 52 74150 1.35 4012 25 4555 95 
| 741512 35 1741511 .39 17415192 .79 17445373: .99 8 ріп WW 59 49 7410 DEN 9 4013 .38 4556 .95 
74LS13 45 74151144 39 7418194 .69 17415374 .99 i4pin 269 52 7411 Se 1482 65 4014 Sat "ДЕБ 1 БЕ 
74LS14 59 7415122 .45 17415195 .69 7415377 1.39 i6pinWW 69 58 7412 аб. 272887. 9 4015 139 4582 155 
74LS15 .35 17415122 .79 174151948 .79 7415378 1.18 18 ріп WW 99 90 Же a6. ist 755 4016 39 4584 75 
741520 25 7415124 2.90 17415197 .79 7415379 1.35 20 ріп WW 1.09 .98 7414 "ag (12192. 243 4017 89 4585 75 
741521 28 7415125 49 17415221 .89 7415385 1.90 22 ріп WW 1.39 1.28 1: 25 141586 65 4018 79 4702 12595 
741522 .25  74LS126  .49  74LS240  .95 17415386 .45 24pin WW 1.49 1.35 241 og. IM, иза 4019 39 74C00 .35 
74LS26 29 174151322  .59 17415241  .99 7415390 1.19 28 ріп WW 1.69 1.49 тіл “о 74159 1.65 4020 75 74002 25 
741527 .29 17415133 .59 17415242  .99  74LS393 1.19 № 40 pin ww 1.99 1.80 3454 "b o QH6U — c2 4021 174 74С04 .35 
741528 35 74051366 .39 17415243  .99 7415395 1.19 WW - WIREWRAP 1452 a^ 70191. M09 4022 79 74C08 35 
74LS30 125 17415137  .99 17415244  .99 7415399 1.49 16 pin ZIF 6.75 ды! 5455 p 74162 .85 4023 20 74610 "35 
741532 29 17415138 .55 17415245 149 17415424 2.95 ТЛ се ida n Жыла. 4024 65 74С14 59 
741533 55 7415139 .55 7405247 75 7415447 .37 PED : A эз. 11184. ЕЗ 4025 29 74С20 35 
741537 35 7415145 1.20 17415248 .99 7415490 1.95 | ZIF = TEXTOOL 725 29 74165 45 4026 oec СЕ 
74LS38 .35  74L$147 2.49  74LS249  .99 17415624 3.99 ыы "08 45 74186 100 4027 45 74632 39. 
74LS40 25 7415148 1.35 17415251 .59 7415668 1.69 ipee КАДА. 4028 69 74С42 1.29 
74.542 .49 7415151 .55 7415253 59 7415669 1.89 D 2455 ГЕ 18S 4029 79 74C48 1.99 
741847 75 7405153 .55 7405257 .59 7415670 1.49 CONNECTORS 1435 PE i-e 4030 39 74C73 .65 
74158. .75 17415154 1.90 17416258 .59 7415674 965 № соз aLe БЕГ 13: а "3 4$ 4034 195 74C74 65 
741.549 75 7415155 .69  74LS259 2.75 7415682 3.20 А-а 7438 ҰРЫН BS 4035 85 74С76 80 
74LS51 25 7405156 .69 17415260 .59 17415683 3.20 Жеп dg o. yoa 4040 175  74C83 195 
74LS54 29 17415157 .65  74LS266 .55  74LS684 3.20 RS232 FEMALE 145 "g 1476 -89 4041 75 74C85 195 
741555 129 174151588  .59 17415273 1.49 7415685 3.20 № RIGHT ANGLE 5.25 E pe "Gs 74177 75 4042 69  74C86 239 
744563 125 17415180 .69 17415275 3.35 7415688 2.40 № RS232HOOD 1.25 ai 45 74178 115 4645 85 74С89 450 
741573 39 17415181 .65 17415279 .49 7415689 3.20 $-100 ST 3.95 7445 И dio 4044 79  74C90 1.19 
74LS74 35 7415162 .69 17415280 1.08  74LS783 24.95 5-100 WW 4,95 7448 En "MB. Ao 4046 85  74C93 175 
741575 39 17415153 65  74LS283  .69 811595 1.49 т” вә 17781 225 4047 95  74C95 .99 
741.576 39 7414564 69 7415290 .89 811596 1.49 ри ба 74182 175 1033 35 74С107 89 | 
741578 49 7405165 95 17415292  .89 811597 1.49 ПІР Руын "o 14184 200 4050 (35 746150 575 
741.583 80 7415166 1.95 7415295 .99 811598 1.49 n1 24 14185 200 4051 а э 
741585 .69 7415168 175 7415298 .89 25152521 2.80 SWITCHES ма — 2; 1496 1850 4053 79 74С154 325 
7415299 1.75 25152569 4.25 4 POSITION ‚35 7454 з 1410 115 MM добо ВӘ 74C157 1.75 
5 POSITION 50 тад 23 14191 115 4066 .39 74С160 1.19 
| & POSITION 90 1470 СЕ 18 23 4068 139 74С161 1.19 
z 7 POSITION E 7472 20 7484 55 4069 1229 74C162 1.19 
Prices Slashed! Б POSITION 95 7473 34 74195 |85 00 з е рз тв 
7474 33 74196 79 4071 -29 74C164 1.39 
74 S00 7475 do. ат 4072 29 74С165 2.00 
7476 dS. 2248 Каз 4073 129 74С173 .79 
74500 .32 748163 1.95 59 74199 135 4075 -29 74С174 1.19 
74502 35 745168 3.95 4076 "74 74С175 1,19 
74503 35 745169 3.95 i : 7482 95 | 4078 29 74С192 1.49 
74804 35 745474 ‘es | 7483 50 74247 125 № 2081 1229 74C193 1.49 
74505 35 1745175 .95 О R DE R TO L L F R E Е p 7485 59 74248 1.85 № Maa die CON sive 
74508 35 745181 3.95 35 — 74249 1.95 4086 05 24059 175 
74S09 40 745182 245 . 4093 48 74С373 2.45 
74510 35 745188 1,95 7490 35 74259 225 j : 


4098 2.49  74C374 2.45 
4099 1.95  74C901 .39 
14409 12.85  74C902  .85 
14410 312.95 74С903 .85 
14411 11.95 74С905 10.95 
14412 12.95 740906  .95 
14419 7.95 74С907 1.00 
14433 4.18 74C908 2.00 
4502 .95 | 74C909 2.75 


74511 35 745189 6.95 7491 40 74265 135 
74515 135 745194 1.49 


74520 35 745195 1.49 


7392 50 (4273 195 

| | г Ds as р 74276 1.25 

74522 35 745196 1.49 800- 62-6 2 Г ©) 21806 p з zu 
74530 35 745197 1.49 


74532 .40 745201 8.95 ы (CALIFORNIA RESIDENTS) 7496 70 74284 3.75 
74537 88 745225 745 | 


74528 85 745240 220 IF YOU CAN FIND A PRICE LOWER | 74107 .30 51553 


4540 35 41 74109 45 ` 4503 .65 74C911 8.95 
1485) 35 748244 T . ELSEWHERE, LET US KNOW AND: 7410 — .45 74351 2% мы 
74564 40 745251 95 WELL MEET OR BEAT THEIR PRICE! - 74111 — .55 74365 55 254 P 42. is 
74565 40 745253 45 iSEE TERMS BELOW) 4512 85 74С918 2.75 
74574 50 745257 185 . 
74585 199 745258 o» * Computer managed inventory— Tisi (29. төз! ӘНЕ 215 14600 + 
74586 50 74520 лә MAR virtually no back orders! 74123 49 24276 220 MM 4514 155 74С922 449 
748112 50 745274 19.95 va ГА 74390 145 4518 188 74С923 4.95 
* V t | 7425 45 74393 14385 
745113 50 745275 19.95 ery competitive prices! 74126 245 1445 118 4519 39 74С925 595 
745114 55 745280 1.95 ; р 74128 55 4520 79 74С926 7.95 
745124 275 745287 3.90 * Friendly staff! 744256 85 № 4522 125 74С928 7.95 | 
| 113154 1 beers е * Fast service — most orders 4526 125 74С929 19.85 
745134 50 745301 895 shipped within 24 hours! . | 
zs r ous MEE | TRANSISTORS DIODES 
745138 85 748374 245 
745139 85 745381 7.95 | PN2222 NPN SWITCH ТО-92 10/1.00 100000 
| PN2907 PNP SWITCH  TO-92 10/125 100/10. 
Psi z 521 = | LED DISPLAYS 2N2222 NPN SWITCH ТО-18 25 50/10.98 
745153 95 745471 495 2N2907 PNP SWITCH ТО-18 25 50/1089 
| 4 НР 5082-7760 — 5" СС 129 2N3055 NPN POWER TO-3 79 10/5.95 
745157 "95 745472 4.95 ME minz У СА S 30557 NPN РОМЕВ TO-220 59 10/5.99 
745158 85 74547 4.95 № wan 74 a cc ә | 2N3904 NPN SWITCH ТО-92 100100 | 100/880 
745161 1.85 745482 15.25 ҒМО-357 (359) 375° СС 1.25 243906 NPN SWITCH ТО-92 107300 (— 100/8.95 
745162 1.95 745570 2.95 ҒМО-500 {503} 5° СС 149 1М4148 (ІМ914) SWITCHING 25/3.00  1000/35.00 
745571 2.95 ЕМО-507 (510) 5° СА 749 IN4004 RECTIFIER 10/4100 — 100/838 
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LM301 к LM348 3 NE564 ‹ LM1496 .85 
LM301H А LM350K ? LM565 р LM1558H 3.10 СА ее р j R E G U LAT O R S 
LM307 А LM350T 4 LM566 ` LM1800 à CA3046 1. үт, 7905Т 
LM308 . LM358 5 LM567 : LM1812 Қ СА 3059 2. : 7908T 

| LM308H . LM359 . NE570 і LM1830 i CA3060 2. . | 7912T 

| LM309H : LM376 : NE571 ) LM1871 ү СА 3065 1. : 7915T 
LM309K А LM377 2 NE592 { LM1872 : СА 3080 1. -15 | . 7924T 
LM310 5 LM378 5 1 М703 | LM1877 қ СА 3081 1. . ек 
LM311 | LM379 LM709 к м1 889 ; - ' к 
LM311H : LM380 : LM710 : LM1896 ; . ТК 
LM312H È LM380N-8 1. LM711 : LM2877 | . 7024K 
LM317K : LM381 i LM723 : LM2878 х . 
LM317T А LM382 í LM723H : LM2900 ; : .95 | : 79105 
LM318 i LM383 | LM733 ; LM2901 А : | 79L12 
LM318H | LM384 í LM741 қ LM3900 : . А 79115 
1 М319Н қ LM386 | LM741N-14 . LM3905 і LM323K 
LM319 B LM387 i LM741H Е LM3909 Е : с е LA 78646 
LM320 (see 7900) 1М389 Е LM747 г LM3911 à | . i 
LM322 1.65  LM390 ) LM748 . LM3914 : . . К = TO-3 
LM323K 4.95 1М392 2 LM1014 : LM3915 i - . L = TO-92 
LM324 : LM394H : LM1303 К LM3916 : : 
LM329 | LM399H А LM1310 К MC4024 қ 
LM331 : NE531 : MC1330 \ MC4044 : 
LM334 . NE536 : MC1349 | RC4136 i D IS К D p | ү E S 
LM335 й NE555 : MC1350 : RC4151 | 

| LM336 . NE556 ? МС 1358 қ LM4250 : 
LM337K 3.95 МЕ558 1.50 MC1372 695 1М4500 3. | TANDON 


uc ес и ЖЕЕ Ж 5 М тм100-1 sw кон вм) зо 229.00 
LM339 ; NE558 Е LM1488 LM13700 1. j TM100-2 5,” (Fon вм) о5/ор 295.00 
LM340(see 7800) МЕ561 i LM1489 | ; 
SHUGART 
H = TO-5 CAN - К = ТО-3 | ЗА 4001 5, (40 TRACK) ss/po 199.95 
SIEMENS 
| FD100-8 г" ss;op 


WE HAVE THE (801 REPLACEMENT) 259.00 


! PERTEC 
| SINGLE COLOR | COLOR CODED | СОМ Т М | 
т j| ВЕЕТ E PLETE LINE FD-200 5%" 35/00 179.95 


OF IDC AND FN-250sosmo 19995 
D-SUBMINIATURE 


CONNECTORS CABINET FOR 5%” 
DISK DRIVE 
* COLOR MATCHES APPLE 


WIREWRAP CARDS 
FR-4 Epoxy Glass Laminate 
With Gold Plated Contact Fingers 


S-100 BUSS 
P100-1 Bare — No Foil Pads 
P100-2 Horizontal BUSS 
P100-3 Vertical BUSS 


| P100-4 Single Foil Pads Per Hole .... 


APPLE 


P500-1 Bare — No Foil Pads ..... "T 
P500-3 Horizontal BUSS 4 
Р500-4 Single Foil Pads Per Hole .... 23.95 


IBM 


IBM-PR BUSS Lines + Pads 


552 


GENERAL PURPOSE 
22/44 PIN ( .156" SPACING) 


P441-3 Vertical BUSS, 4.5" x 6" 
P442-3 Vertical BUSS, 4.5" x 9" 


36/72 PIN (.1'" SPACING) 
P721-3 Vertical BUSS, 4.5" x 6" 
P722-3 Vertical BUSS, 4.5" x 9" ,, 


BEST SELLING * FITS SHUGART 


BOOKS SPECIAL — 529.95 


OSBORNE/MC GRAW-HILL 


Apple il User's Guide 
CRT Controller's Handbook 


piene ea BYPASS CAPS 


i RU 01 UF DISC 100/6.00 
Your Your First Computer 5 |.1 UF DISC 100/8.00 Р 


The CP/M Handbook . 1 ШЕ MONOLITHIC 100/15.00 


Microprocessor Interfacing 
Techniques 


WE NOW STOCK A 
MICROCOMPUTER COMPLETE LINE OF 
HARDWARE HANDBOOK DISC, ELECTROLYTIC, 
FROM ELCOMP — $14.95 MONOLITHIC AND 
Over 800 pages of manufacturers data TANTALUM CAPACITORS 


sheets on most commonly used IC's. 
Includes: 


ж TTL — 74/7415 and 74F RESI STORS 


x CMOS ' 
x Voltage Regulators ^ ui Ee e RM. ALL 
S Mano БОМ EF ROM FROM 1 OHM TO 10 MEG OHM 
ж CPU's — 6800, 6500, 280, 8080, 

8085, 8086/8 50 PCS. SAME VALUE 025 EA. 
* MPU support & interface — 6800, 100 PCS. SAME VALUE 02 EA. 


6500, 280, 8200, etc. 1000 PCS. SAME VALUE „015 EA. 
VISIT OUR — NEW HOURS — 


JDR MICRODEVICES, INC.  RETAILSTORE T-Th.9-9 'За1. 11-3 


1224 $. Вазсот Ауепие 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


San Jose, СА 95128 TERMS: For shipping include $2 for UPS Ground or $3 lor UPS Blve 


Lobel Air. ems over 5 pounds require addibonal shipping charges 


800-538-50 00 e 800-662 -6279 | СА) Foreign orders include suhiciem атин бог shipping There rsa $10 


minimum order Bay Area and Los Angeles Counties add 56i Sales 


4 (408) 995-5430 ” Telex 1 71 - 1 0 Тағ. Other California residents add 6%. Sales Tax. We reserve [he 


@ 1962 JOR MICRODEVICES, INC. 


BYTE March 1983 


right із өшетін manulacturer. Not responsible for lypographical 
errors. Prices are subject lo change without попсе. We will etch of 
beat any caompeliior a price provided il i nol below our cost 


Circle 233 on inquiry card. 


41 16 16K DYNAMIC RAMS osoNs 8/1 173, 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 
«ew VIEWMAX 80 DISK DRIVE 'JDR 16K RAMCARD 


A Full Function 80 column card x Fully Apple* compatible For Apple II* 
for Apple 1% — Compare these | * Expand your 48K Apple to 64K 


features with any other: Nos 11865 — Will read half | * Fully compatible with Apple 
| tracks! Language System — Use in 
| * 7x9 dot matrix; Upper and * Use with our controller place of Apple Language card 
lower case with true (call for price) or with x Provides extra memory for 
descenders your Apple controller Visicalc™ 


* Soft Video switch * Price includes case and * Run PASCAL, FORTRAN, 

* Inverse video characters cable — ready to plug in Integer Basic with appropriate 

* Shift key support x Attractive cabinet i software 

x Fully compatible with Apple* matches Apple drive x Highest quality card features: 
DOS, CP/M*, PASCAL, and | x 90-Day Warranty gold edge connector, sockets 
most popular word | for all IC's 


processors %20095 NOW WITH 2 YEAR WARRANTY 
* 2 YEAR WARRANTY | | ASSEMBLED & TESTED 


$ 95 | WITH WARRANTY 
21 9 KIT — INCLUDES ALL 
` PARTS & INSTRUCTIONS... 


ORDER TOLL FREE BARE PC CARD 


JDR COOLING FAN 800-538-5000 "= 
НИТЕЙ 800-662-6279 


| * Easy installation — no (CALIFORNIA RESIDENTS) 
| modification of Apple 


required IF YOU CAN FIND A PRICE LOWER MONITORS 

* Eliminates overheating ELSEWHERE, LET US KNOW AND 
problems WE'LL MEET OR BEAT THEIR PRICE! GREEN PHOSPHOR 

* Switch on front controls fan, (SEE TERMS BELOW, NEC siom 51 69090 
Apple, and extra outlet * Computer managed inventory— 

* Rotron whisper fan is the virtually no back orders! ZENITH zvm-121 $1 19% 
quietest, most reliable on the * Very competitive prices! 
Шао e х Friendly stafi! COLOR 


* Fast service — mosi orders AMDEK COLOR 1 33500 


shipped within 24 hours! 


OKIDATA PRINTERS 5/4” DISKETTES NEWPORT 


* 120 cps, 9x9 Dot Matrix АТНАМА SSSDSOFT ...24.95 
ж 50% faster than EPSON MEMOREXsssosorT 26.95 PROSTICK 


ж Parallel and Serial interfaces VERBATIM ssposorr 2995 MB * Professional Quality 
are standard VERBATIM 10 SECT. HARD 29.95 Atari-Type Joystick 
$47950 NASHUA ж Extremely Rugged — Actual 


Arcade game Joystick 
TOP QUALITY — LOW PRICE! El x All parts are replaceable 
ML-84 paratter... 5105900 Single Sided, Single Density х 6 . 2. 
CALL FOR PRICES ON 82А TRACTOR OPTION Soft Sectored with Hub Ring y 


AND 82А, 83A GRAPHICS OPTION. CABLES | 
AND INTERFACE CARDS AVAILABLE $19.95 вох or 10 $31° ea 55995рң 


` POWER SUPPLY :39*5 ЭИ ТЕГТІ CE, 


MOUNTED ON PC BOARD MARC AND AL FOR 
MANUFACTURED BY CONVER | | 
Е UOTA АМЕ THEIR HARD WORK 

112 VOLT 1 AMP AND DEDICATION 


"APPLE IS A TRADEMARK OF APPLE COMPUTER. INC. #1962 ЈОН MICRODEVICES, INC. 
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SALES 


Ж MADE iN U.S.A. BY AMERICANS w 


5-100-4 MINI'S 


Choose the System that fits your needs! 
А complete computer system ready to add 
on a terminal and printer. All Systems in- 
clude CP/M® software and system manual 
set. Full six-month parts and labor warranty 
excluding drives which carry the full O.E.M. 
| manufacturers warranty. All S-100-4 Sys- 
| tems advertised are in stock assembled and 
| tested available for immediate delivery. 


MINI FLOPPY 


Only $1395.00 
COMPLETE 
* with 48 ТРІ single sided 


double density 5'4" $1395.00 

D Ж with 48 TPI double sided 
| double density 5%" .$1495.00 

Tr * with 96 TPI double sided 
UR double density 54". $1650.00 


An inexpensive but powerful systemfeaturinga 
4 slot S-100 bus chassis with the XOR S-100 
board set; 4-MHZ 2-80 CPU ж 64K dynamic 
memory ж multi-sector mixed density disk con- 
troller ж 2-RS232 output ports in the rear for 
your terminal and printer * 3 eight-bit parallel 
ports on the CPU ready to add a cable and 
interface to your printer * All above systems 


аге in stock ж Includes CP/M® 2.2. 
CP/M is a trademark of Digital Research 


WORD PROCESSING 
& TEXT EDITING 


WordStar $275.00 
MailMerge 
SpellStar 
Random House Thesaurus 
TEX (Text Formatter) 
Mince (Text Editor) 
Scribble (Formatter) ...., 
(Both Mince & Scribble).......... ч 
Final Word (Word Processor) 
| Peach Pack (4 Programs) 
Spell Guard 
WordMaster (Text Editor) 
The Word Plus (Spelling Checker) . 


Term Il., оао чик 


CP/M? HELPS 
ATI-CP/M? Power 2.2 (Training) 
Supervyz 
СР+ (English Language Menus) .. ,. 
Smart Key. 
Smart Print 
ISIS (CP/M*) (Translator) 
ШЕКЕ ее лыны АЗ 


DUAL DRIVE SUBSYSTEMS 


m. i! 


HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 
w/two Shugart 801R SS/DD 
w/two Shugart 8518 05/00... 
w/two Siemans 120-8 SS/DD 
w/two Qume DT-8 DS/DD 
w/two Tandon 848-1 SS/DD 
w/two Tandon 848-2 DS/DD 


| Cabinet A & T w/Power Supply and Accs.. 235.00 


Cabinet Top and Bottom Only—69.50 


HARD DISK 


Only $2995.00 
COMPLETE 

These S-100-4 Systems may 

be very small in size (9"H x 

9'A^W x 1815") but look at the 

size of the ATASI^ 5%” Win- 

chester hard disks we offer! 


4 models to choose from 


Ж Seagate 5 Megabyte System. . >». +» -$2995.00 
ж #3020 15.6 Megabyte” System... , .... ..53495.00 
ж #3033 26 Megabyte’ System. .... $3995.00 
ж #3046 36 Megabyte’ System .. с: ye $4495.00 


The above systemsinclude a 96 TPI double sided doubledensity 5'4" 
floppy as standard, The hard disk is controlled via Western Digital's 
controller for hard disks. Other features are the same as system at left. 
"Megabyte sizes mentioned above are the available storage space atter 
formatting. 


DATA APPLICATIONS 


| dBASE Il..... .. $595.00 
Quickcode (Program Generator, Screen 
Builder for dBASE |І 250.00 
890.00 
440.00 
245.00 


145.00 


ЕМ5-80-11. pas wi 
DataStar (Data Entry & Ret) TP 
CalcStar (Elec. Spreadsheet) ....... 
BT-80 (Rec. Retreival) 

Access Manager (For B-Tree) 
SuperCalc 


| Mailman (M/L Manager) 


NAD (МЛ. Manager) ..... 
Recover (Lost Data Recovery) 


ACCOUNTING 


Peachtree - Series 4 

General Ledger 

Accounts Receivable 

Accounts Payable 

Inventory . . 

Payroll. , Т 

Реасһ Рак (GIL. А/В, АР). 
Accounting Рш$....... . .... 
Structured Systems 
Меша о ERE TIE А 


$395.00 


395.00 
395.00 
395.00 
900.00 

CALL 

CALL 
845.00 


| Dental 
| Master Tax (Prof 1040) 


1500.00 
550.00 


| Standard Tax (A 1040)..,....... А 


California 
Computer 
Systems 


SPECIAL! 
CCS SYSTEM 2410 . . $1995.00 


e Includes СР/М® 22 € 2-Serial/1-Parallel Port 
e DMADisk Controller € Hardware Vectored Interrupts 
è 2-Real Time Clocks Ф Supports CP/M9,MP/M9* OASIS 


CCS 2300 System, A& T..1695.00 | 


Only—255.00 

Only—330.00 
e 2066 64K.. ............Опіу--360.00 
e 2300A Mainframe NEW!...Only—455.00 | 
e CCS Apple Boards... Call Toll Free For Prices 


TAPE BACKUP 


WITH HARD Only $4250.00 
DISK 


COMPLETE 


==; ом available through 
f ‘U.S Micro Sales, the 
3 ХОВ IRWIN 510 S- 
100-4 tape backup sys- 
tem with 10 megabytes 
of hard disk storage. 
Back up your hard disk 
on a mini-tape (we're talking 10 meg.) in 
less than 3% minutes! The above system 
includes a 96 TPI DS/DD floppy drive and 
this system's modular design allows you 
to add a second floppy for only $395.00. 


| 
а 


| МВавіс-80 


MBasic Compiler 

CBasic 2 

CB-80 (Compiler) ..... eh alates T TE 
Fortan Айс notice Loeb ce cR МЕР 
PL/I-80 (Language) 

Pascal МТ-- (Гапдиаде)............ 
Pascal МТ+ (Compiler) ....... UA 
Cobol-80 (Language). . 

C Compiler (Language) 

ADA (Compiler) 

MAC (Macro Ав5ет).............. 
Macro-80 (Macro Assem.) . 555% 


Disk Doctor 

Pearl 1 (Entry Lev. Prg. Gen)... .... 
Pearl 2 (Int. Prog. Gen) 

Pearl 3 (Advanced) 

АТ! D.B. Power (dBase 1 Training). . . . 
ATI SuperCalc (Training). . ... 

ATI MBasic (Training)............. 
ATI WordStar (Training) 

DeSpool (Background Print Utility). . . . 


ZSID (Debugger) 


- Circle 437 on Inquiry card. 


OUT 
STATE 


TWO (Locations to Serve You 
x EAST Coast Call (815) 485-4002 
x WEST Coast Call (714) 891-2677 
ORDER TOLL FREE? 
1 - BOO - 435-9357 


TERMS: We accept МІЗА/МС, prepay, check or mane y order. Pleaseallow personal check two weeks to clear before shipment. 
$5 00handtingcharge on allorders under $50.00. 15% Restocking Fee. Altorders shipped via U P. S.unlessotherwisespeofed. Alt 
UPS С.0.0. orders over $10000 require a Cashiers Check. x Our productscamy a full6 months patsandlabor warrant yexctuding 
driv es, printers and terminals which сапу the full O.E.M. factory waranty. PRICES SUBJECTTO CHANGE WITHOUT NOTICE. 


UNIVERSAL POWER SUPPLY 


For Big Board, Apple or Aim 65 
T5VDC © З Amps 
T12VDC © .750 Amps 
—12VDC @ .750Amps 
—5VDC @ .500 Amps 
Dimensions: 4" x 4"x 11" 


DISK DRIVE POWER SUPPLY 
For 2 - 8" or 5" Drives 
+ 5VDC @ 4 Amps 
+24VDC @ 3 Amps 


" МОС @ 1 Атр i аз АКШ, 
AC Cables for 2 Drives $7.50 ж p 
Dimensions; 4" x 4" x 11" $59 95 


5-100 POWER SUPPLY 


T8VDC @ 30 Amps 
ba +16VDC @ 6 Amps 
—16VDC @ 6 Amps 

PC Board Design 
Dimensions: 5" x 6" x 11" 


$89.50 


— ti 


$1695.00 


* 4 Slot S-100 Bus ж Inculdes СР/М% 2.2 and Mani 
ж Two Separate Power Supplys ж All Cables Provided 
* XOR S-100 Board Set ж Dimensionsanly 9" x 9" x 18/6" 


S-100-4 System Complete with: 

2-Tandon Thinline 8" (Model TM-848-1 SS/DD) 
Part$-1000-40............. $1695.00 

2-Tandon Thinline 8" (Model TM-848-2 DS/DD) 
Рагі3Е5-1000-39............. $1950.00 


жж * SPECIAL OF THE MONTH x хх 
8" Dual Drive Subsytem 1.2 Meg Includes two 


Siemans 120-8 55/00 Drives, Cables, Power Supplies and 
Cabinet, АёТ....... РОР," Only—$675.00 


Apple 8" Disk Controller Card ....... $395.00 
ZVX4 Dual Density, Single & Double Sided - Auto Boot 


Disk 2 + 2 Single Density Single or Dual Sided 


SSVA> жа .. 300.00 


Complete line of add on drives for Apple 
CALL TOLL FREE FOR PRICES 


Circle 437 on inquiry card. 


f Novation - DCAT 300 Baud Direct Con. Ans/Orig. . 


TERMINALS 
Televideo 910-- with green screen... $575.00 
T.V. 925... 739.00 TV.950... 945.00 
Adds Viewpoint Model ЗА+...,..,. 
ZETA |. РЕСЕ 


PRINTERS 
Gemini Star 10 
Epson MX-80FT 
Epson MX-100FT 
Okidata 82A 80 Column 


740.00 


565.00 
8" DISK DRIVES 


SA801R ...... $388.00ea. Twotor$379.00ea. 

SA851R .. 535.00ea. Twofor 529.00ea. 

QUME DT-8.., 540.00ea. Twofor 529.00ea. 

Tandon 848-1... 395.00ea. Twofor 388.00ea. 

Tandon848-2... 525.00ea. Twofor 519.00ea. 
BLOWOUT SPECIAL 

Siemans 120-8 SS/DD (full90 day warranty) ... 235.00 


$1795.00 


TERMINAL 


ж Feather Touch Capacitance Куша ж 60 Key Standard ASCII 
*SDRDC Type Screen Attribute Sel ж 8 Special Function Keys 
* Hall Intensity ж 20 Screen Editing Keys 


COMPUTER 


* XOR S-100 Board Set ж Includes CP/M* 22 
* Programmable Keyboard Set ж 8 Slol S-100 Bus 


| 5-100-8 System Complete With: 


Shugart 801R Subsystem* (%5-1000-22) ...$2675.00 
Shugart 851R Subsystem* (#5-1000-23) ,,, 2925.00 
Qume DT-8 Subsystem” (%5-1000-24) ...... 2950.00 
Shugart SA 400 Minis (%5-1000-25).....,,,, 2350.00 
Complete System, No Drives (#5-1000-21)., 1795.00 


*Available in Horizontal or Vertical Cabinet 


Ask about our Low Cost MODEM Software 
Hayes - MicroModem 100 Ser/Por 110/300 Baud . $275.00 
Hayes -Smart Modem 300 Baud Orig/Ans Director... 250.00 
165.00 
Novation - AUTOCAT Auto/Ans/Orig Direct Con.. 235.00 
Novation-APPLECAT300/1200BaudDirectCon.. 350.00 
РММІ - MM103 300/600 Baud (S-100 BUS). 359.00 


519.00 | 


_ Жж MADE IN U.S.A. BY AMERICANS x 


ж EAST Жж 11 Edison Drive, New Lenox, Illinois 60451 
ж WEST ж 6182 Garden Grove Blvd, Westminster, CA 92683 


S-100 MOD KIT 


by XOR 


- z aF 
For test or systems applications = io 


| Complete S-1 00 12 Slot Main- . ШК 


frame with Disk Drive Power Supply 
for 4 Drives. 

SPECIFICATIONS 
Regulated 


Unregulated +5 © 5А 


А +24V @ ЗА 
т —5V © 1A 
$225.00 Kit with 12 S-100 Bus Connectors 
$255.00 Assem. and Tested with 12 Bus Connectors 


$15.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6" x 10" x 18" — Shipping Weight 25 16$. 


PEE cames c Ж “ Ws, 


М |; ^, 
(Cooling; 


Low Velocity 
Whisper” Fans 
Only $18.00 ea. 
Finger Guards 
$2.50 each. 


100 MEGI 


IN YOUR S-100-12* 


TEA |Д) a д 


Introducing a major breakthrough in technology... 


The removable cartridge disk called the Alpha- | 


10". 10 megabytes of removable storage space 
(14 meg unformatted) with the speed and reliabili- 
ty a Winchester offers. Tre complete system in- 
cludes the XOR Z-80based64K board set, the S1- 
MOD power supply/mother board, the Alpha-10" 
drive (w/ 3 cartridges), sitting alongside a Shugart 
851 DS/DD multi-sector floppy disk, CP/M® 2.2 
software and manuals, and we'll even throw in a 6 
month parts and labor exclusive warranty. 


(4:81000-75) $3995.00 


Complete 


If you already own ап S-100-12 w/2 floppies buy | 


an Аірһа-10" upgrade package. Includes Alpha- 


10" cartridge drive, cartridge control board,S-100 | 


interface board w/all necessary cables, software 
and manuals. System price includes 3 10 meg 


cartridges. (#S-1 000-80) $1 995.00 
*Extra cartridges available(#M-2000-51).$50.00 


.. ALPHA-10" is a product manufactured by (IOMEGA" CORP. 


SEE US AT THE WEST COAST 
COMPUTER FAIRE! 


Civic Auditorium Brooks Hall, San Francisco 

March 18,19,20, 1983- Booths #1844and #1846 

Don't miss out... Send us a postcard to 
get a 1983 Winter/Spring Catalog 


:FOR ONLY $129.95 Learn сори ting : 


:From The Ground Up _ 


в » Build a Computer kit that grows 
в With you, and can expand to 64k 
s RAM, Microsoft BASIC, Text Edi- 
в tor/Assembler, Word Processor, 
Floppy Disks and more. 


EXPLORER/85 


Here'sthelow cost way to learn the fundamentals of com- 
puting. the all-imporlant basics you'll need more and 
more as you advance in computer skills. For just $129.95 
you gel the advanced-design Explorer/8$ motherboard, 
with all the features you need to learn how to write and 
use programs. Апа 1 can grow into a system Ша! В а 
maich for any personal computer an the market. Look at 
these features; 8085 Centrol Pracessiag Unit. the 
microprocessor "heart" of the Explorer/85. {Join the 
millions who will buy and use the 6080/6085 Mis year 
alone!). , . Four 8-hit plus one 6-hit input/output ports irom 
which you can inpul and oulpu! your programs. as well as 
control exterior switthes. relays. lights. etc. а cassette 
interface thm lata ysu 5ігіге and reload programs you ve 
learned ta write =. deluxe 2.000 hyte operating 
system/monitor makes t easy to learn computing in 
several importan! ways: * { allows simpler. faster writ. 
ing and entering of programs 9 It permits access hy you 
to all parts of the system 5а you can check on the status of 
any point in the program є || allows tracing each pro- 
gram step by step, with provision for displaying all the 
contents of the CPU (registers. flags. etc) ® ., and il 
dues much more! 
get all this in the starting level (Level А) of the 
Explorer/85 far only $129.95, Incredible! To use. just 
lu LIE BVDC power supply and terminal or 
ез Al "ies o — if you don’t have them, see our 


Level A computer kit (Termmal Version} $129.95 
lus $3 Pal. ° 
Level A kit (Hex Keypad/Display Version). . $129.85 


e Plus $3 Р&|.* 


8 LEVEL B — This “building block" converts the m ather- 
board into а Iwo-slot 5100 bus (industry standard) corm- 
puter, Now you can plug іп any of the hundreds of 5100 

g cardsavailable. 

a О Level Bkit.. $49.95 plus $2 Pal." 

в C S100 bus connectors (two required) .. 

postpaid. 

LEVEL C — Add 51111 more 

camputing power, this "huild- 

ing block" mounts direcily on 
the motherboard and expands 
the S100 bus 10 six slots. 

9 nim $33.95 plus $2 

& - 

О S100 bus connectors (five 

required). — S455 each. 

porsipaud 

LEVEL D— When you reach the point inlearning thal re- 

quires more memory, we offerrwo choices: eilher add 4k 

of a memory directly on the motherboard. or add 15k to 

s eed by means of a single $100card. our famous 

т Level D kit: (CHECK ONE)... О -kon-board. . . $4995 
в Plus € Раг“: О 16k $100 "JAWS"; ,.. $143.95 plus $2 

- PA I*:L] 32k 5100: JAWS" ...$199.95 plus $2 РАГ” О 4k 

@ 5100 "JAWS" .. $249.95 plus S2 PA!" O 64k S100 

в "JAWS". ‚ $299.95 plus $2 P&l* 


в LEVEL E — An important "building block;" it activates 
№ the8k ROM/EPROM spaceon the molherboard. Now just 
@ plug in our 8k Microsoft BASIC or your own custom 
B programs. 

a О Level E kit .. 


. $4.85 each. 


. $3.95 plus 50€ PAI.” 

— IVs the language that allows you to 
а b your computer! |1 is gvailahlmthcee ways: 
О Skcassetteversion of Microsoft BASIC: (reguires Level 
B and 12k of RAM minimum: we suggest a 16k $100 
"JAWS" — see abave) . 564.55 
О 
& 


п 
to 
en 
С) 


postpiid. 

8k ROM version af Microsoft AASIC: (requires Level B 
Level Eand 4k RAM; just pluginto your Level E sockets. 
We suggest either the 4k Level DRAM expansion or a 16k 

S100]AWS.").. $898.95 plus $2 Pål.” 
О Disk version of Microsoft BASIC: (requires Level B. 
32k of RAM. floppy disk controller, 8" Порру disk drive) 

. $325 postpaid. 


TEXT EDITOR/ASSEMBLER — The editor/assembler 
is a software tool (a program) designed to simplif ythe task 
of writing programs. As your programs e Jonge 
and mare complex, the asi der can save yuu many 
hours of programmmg time This software includes an 
editor program that enters the programs you write. makes 
changes. and saves the programs on cassettes. The assem- 
bler performs the clerical task of Iranstating symbolic 
code into the computer-readable object code. The editor? 
assembler program is available either in cassetle or a 
ROM version. 

О Editor/Assembier (Casselte version: requires Level 
"B" and Bk (min ) of RAM— we suggest 16k " TAWS" — 
see аһоуе)., $5995 plus$2P&l.* 

О Edilor Assembler (ROM version. supplied on an 5100 
card: requires Level B and 4k RAM (min | — we: sugges! 
either Level D or 16k "JAWS") — $99.95 pius $2 Раі. 


8" FLOPPY DISK — A remarkahle “building block." 
Add our В" floppy disk when you need faster operation. 
mure convenient prog гат storage. perhaps a business ap- 
plication. and access 10 the literal y thonsands of programs 
and program languages available loday You simply pluy 
them into your Exploger/BS disk system — Я accepts al 
IBM-formatted CP rograms. 

О 8" Floppy Disk Drive ... $499.95 plus S12 PAL’ 

E ER Floppy Controller Card. 5199.95 plus S2 Pal * 


Drive Cahinet & Power Supply .. $5895 plus 
$3 РЫ, r 
O Drive Cables (set up for two drives) .. $25.00 plus 
$1.50 PAI.’ 


О CP/M 2.2 Disk Operating System: includes Text 
Editur/A ssembler, dy namic debugger. a nd other [eatures 
thal give your Explorer/BS access to thousands of existing 
CP/M-based programs, . $150.00 postpaid. 

NEED A POWER SUPPLY? Consider our AP-1. И can 
supply all the power you need for a fully expanded Ex. 


plorerres (nate: disk drives have (heir own power supply }. 
lus the AP-1 fils neatly inta the attractive Explorer see! 
cabinet (see below). 

С АРА Power Supply kit (8V @ 5 Тіп defense sieri 
cabinet . .. $39.98 plus $2 PAL" 

NEED А TERMINAL? We 

offer you choices: the least ex- 

pensive one is our Hex € 
Keypad/Display kil tha! dis- 

plays the informatian ona * 

calculator-type screen. The a 

olher choice is our ASCII "Lm a 
Keyboard/Computer Terminal \ = "T 


КИ. thal can be used with either 


556 BYTE March 1983 


E P Plug in Level E here: ас» 


—— I" 


сері» Microsoft BASIC ur B 


1. Plug ín Мен гоп Hex ы Mow Алат іп ROM 
Keypad/Display à Add ну УЮ heeds 
2. Add Level D te саами іш ü Add you own custom rir 
510) cuits (prototyping oreu} 
3. Add 4h RAM 7, Connect terminal 


p——————— m 
a CRT monitor or a TV set (if you һауе ап RF modulator). 4 


О Hex Keypad/Display kil .... $69.95 pius $2 РА1." 
C) кА$ТЕВЫ - $t TERMINAL KIT = Featuring я 56 ko; 
ASCII Keybodéd 178 стагасыч заңым and owe care 
t5 gru oviput В bawd isles 190 101% 200 swale pence 
азе ASFIR С пе SOMA қалі 32 ox 64 chguacies Бұ 16 
hog furmas Cormmpliehe өзін 
(онша Stew! Carmel and - 


Ром Suppiy . . 9199 i 
T ve 


П RF Маг kil TENE you № use your TY selas a 
monitor). . postpaid 
О 12” Video ) Tam "l0MHz handwidth) 
plus $5 P&i * 
О Deluxe Sigel Cabinet for ihe 
= тінің , $49.85 plus 53 


. $139.05 


О Fan for cabinet 
plus $1.50 РАІ." 


$15.90 


ORDER А SPECIAL-PRICE 


EXPLORER/85 PAK —THERE'S 
ONE FOR EVERY NEED. 


О Beginner Pak (Save $26.00) — You ge! Level A (Ter- 
minal Version) with Monitor Source Listing ($25 value) 
АР-1.5-атр. power supply, Intel 8085 Users Manual , . 
(Rex. $199.95) SPECIAL $169.95 plus $4 Ра]." 

C) Experimenter Рак (Save $53.40) — You get Level A 
(Hex Keypad/Display Verssanj with Hex Keypad/ 
Display, Intel 6085 User Manual. Level А Hex Monitor 
Suurce Listing. and AP-1,5-amp power supply .. (Ren 
$279.95) SPECIAL $219.95 plus $6 P&i.* 

C] Special Місговоб BASIC Pak (SaveS103.00) — Youget 
Levels A (Terminal Version). B. D (4k RAM). E. ВК 
Microsoft in ROM. Intel 8015 User Manual, Level А Moni- 
tor Saurce Listing. апа AP-1, S-amp. power supply . 
(Reg. $439.70) SPECIAL $328.95 plus $7 Pai." 

С] Add a Rom-Version Text Editar/ Assembler |R ures 
levels B and Dor $ ЦЮ Memory). ..$99.95 plus ра 


Starter B'* Disk System - Includes Level А, B floppy disk 
controller. me CD C A” disk.drive. rwo-drive cable, two 
S100 connectors: just add your own power supplies, 
cabinels and hardware... О (Reg. $1065.00) SP СТАЕ 
$939.95 pius $13 P&l.* .O 32k Slarter System. $1045.95 
plus | $13 P&l.* О 48k Starter System, $1085.95 plus $13 
Pal.’ D) 61k Starter System. $1145,95 plus $13 РАІ." 
О Add to any of above Explorer steel cabinet. AP-1 five 
mp. power supply, Level C with two 5100 connectors, 
disk drive cabinet and power supply. two sub-D сопгих:- 
tors for connecting your printer ani terminal (Reg 
$225.95) SPECIAL $199.95 plus 513 Pal * 
С Complete 64K System Wired & Tested 
plus $26 P&1." 
С Special! Complete: Business Sultware Pak (Save 
5525.00)-- Includes CP/M 2 2 Microsof! BASIC. General 
Ledger. Accounts Receivable. Accounts Payable, Payroll 
Package . (Reg 51325) SPECIAL $699.95 postpaid. 


$1650.00 


“PSI stands for "postage & insurance." Fer Сое or- 
ders. double iym amount, 


Continental Credil Card Buyers Outside Connecticut: 


TO ORDER 
Call Toll Free: 
800-243-7428 


To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 


CP/M is a reg trademark of Digital Research 


* (Clip and пай еттен А 


SEND ME THE ITEMS CHECKED ABOVE 
гош Кезбе (Conn. Residents add sales (ах): 5 
a гі 


О Personal Check O Cashier's Check/Money Order 


О VISA О MASTER CARD (Bank №. в 
Acct No. Евр, Date 

Signalure 

Print Масаи 


Ш 


City 


_ ——— Тір 


ETRONICS Research & DevelopmentLtd. 
333 Litchfield Road, New Milford, CT 06776 


ANNOUNCING TWO 
NEW TERMINALS 


Smart» Fast е Graphics • Md Madem and $295 Printer 


Netronics announces а state of the art 
breakthrough in terminals. Now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It's all 
yours: "electronic newspapers," educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
letin boards ... and more every day! 


Netronics offers two new terminals. both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
fugged steel cabinet and power supply, The 
simplest one, FASTERM-BA, is a 16 lina by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The “smart” version, SMARTERM-B0, features either 24 tine by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-at-a- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, ипдегітпіпд, 
reverse video, one-half intensity and much more... simply Plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 


Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM:-BO kit for just $299.95, (both available wired and tested.) 
Be on-line with the miliion-dollar computers and data services today ... we even supply the 
necessary subscription forms. 


More good news: All the components in ош terminals are available separately (see 
coupon), so you buy only what you need!!! 


FASTERM-64... DISPLAY FORMAT: 64 or32 characters/line by 16 lines .. . 96 displayable 
ASCII characters (upper 8 iower case)... 8 baud rates: 150, 300, 600, 1200, 2400, 4800, 9600, 
19, 200, (switch ве)... LINE OUTPUT: “В5232/С or 20 ma current loop ... VIDEO OUTPUT: 1V 
РІР (EIA RS-170} . ‚ CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/llne feed at end of line & auto scroliin 

REVERSE VIDEO... BLINKING CURSOR .., PARITY: off, even ог odd... STOP BITS: 1, 1.5, 
2... DATA BITS PER CHARACTER: 5, 6, 7 or 8... CHARACTER OUTPUT: 5 by 7 dol matrix 
in a 7 by 12 call... PRINTER OUTPUT: prints all incoming data... 1K ON BOARD RAM ., 
2K ON BOARD НОМ. . CRYS TAL CONTROLLED -+a COMPLE TE WITH POWER SUPPLY . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters... ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 ... DISPLAY FORMAT: BO characters Бу 24 lines or 40 characters by 16 lines 
128 dispiayable ASCII characters (upper & lower case) В baud rates: 110. 300, 600, 1200, 2400, 
4800, 9600, 19, 200... LINE OUTPUT: RS232/C or 20 ma current loop... VIDEO OUTPUT: 1V 
рр (НА Н5-170). . EDITING FEATURES: insert/delete line, insart/delete character, tor- 
ward/back tab... LINE OR PAGE TRANSMIT ,.. PAGE PRINT FUNCTION ... CURSOR POSI- 
TIONING: up, down, right, left, plus absolute сигвог positioning with read back . . VISUAL 
ATTRIBUTES: underline, blink, raverse video, half intensity, & blank . GRAPHICS: 12 ,000 
pixel rasolution block plus line raphics . . ON- SCREEN PARITY IN DICATOR . .РА RIT Y: off, 
even or odd... STOP BITS: 110 baud 2. all others 1 +. CHAR. OUTPUT: 7 by 11 character in 
a9 by 12 block... PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH ... BLINKING 
BLOCK CURSOR... CRYSTAL CONTROLLED 2K ON BOARD RAM ASCII ENCODED 
KEYBOARD: 58 key/12B character... АК ON BOARD ROM ,., COMPLETE WITH POWER 


SUPPLY. 
FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud 


TELEPHONE MODEM 103 O/A... 
. INTERFACE: RS232/C and TTY ... CONTROLS: tatk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel... NO POWER SUPPLY RE- 


OUIRED. 
ASCII KEYBOARD АЅСЦ.3 ... 56 KEY/128 CHARACTER ASCII ғ pe 
gj e 


ENCODED ... UPPER & LOWER CASE ... FULLY DEBOUNCED ... 
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE ... 
REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET |... SERIAL I/O TO 9600 BAUD ... 80 
CHARACTER COLUMN (132 COMPRESSED)... 10" TRACTOR FEED 
... UPPER/LOWER CASE ... INDUSTRY STANDARD RIBBONS... 

4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX ... BI-DIRECTIONAL 
PRINTING 


эл ТИСЕ ҰСЫ» | Glee м ГЕР ЖАЛТ “77% 
CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 


NETRONICS R&D LTD. гөрі. 
333 Litchfield Road, New Milford, CT 06776 


Please send the items checked below: 


О COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASUII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 P&I 
... Wired & tested $249.95 plus $3 Р&!... graphics option: add $19.95 to 
each of above 
О COMPLETE SMARTERM-80 TERMINAL (includes SMART VID-BO video 
board, ASCII-3 keyboard, steel cabinet and power supply)... kit $299.95 plus 
$3 P&I ... wired and tested $369.95 plus $3 РАІ 
[] FASTVID-64 VIDEO BOARD d- em +5 &-12\/ ... kit $99.95 plus $3 
P&I... graphics option add $19.05 .. . wired & tasted $129.95 plus $3 Р&!... 
we hics option add $19.95 

MARTVID-BO VIDEO BOARD {requires +5 & +/-12V ОС)... kit $199.95 
plus $3 P&l... wired & tested $249. lua $3 P&l 
O DELUXESTEEL TERMINAL САШ МЕГ... 519.95 plus $3 Рё! 
О ASCII-3 KEYBOARD (requires +5 & -12УОС)... kit $69.95 plus $3 Р&!.. 
wired and tested $89.95 plus $3 P&I 
Г) POWER SUPPLY (powers ASCII-3 keyboard & video boards) . 
$19.95 plus $2 P&I 
C1 ZENITH VIDEO MONITOR (high resolution green рһозрһог)... wired & 


. kit only 


tested $149.95 plua $6 Ра! 
agrees MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3 


O DOT MATRIX PRINTER Comet |... wired & tested $299.95 pius $10 РА 
O RF MODULATOR MOD RF-1... kit onty $8.95 plus $1 P&I 

О 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE ... $14.95 ea plus $2 P&I 


For Canadian orders, double the postage. Conn. res. add sales tax. 


Total Enclosed $ 
О Personal Check О Cashier's Check/Monay Order 
О VISA О MasterCard (Bank Мо. 

Acct. No. Exp. Date 


Signature 
Print Name 
Address 
City 


State Zip 


wi 


Unclassified Ads 


FOR SALE: Ohto Scientific CBP-DF, color video system, key- 
board with numeric keypad, 48K RAM. dual 8-inch floppy disks, 
serial modem port, sertal printer port, Centronics printer port. 
home control pott, tone output, DAC output, and two joysticks. 
Lots of software. including UCSD Pascal. Complete documenta- 
tton [service manual, technical notes, and тогеј. Also, Okidata 
MLBO printer and acoustic modem included. 53700 or best offer. 
Scott Ellsworh, 4260-1 Wilmington Dr, Camp Springs, MD 
20335. [301] 599-1847. 


FOR SALE: Commodore PET 2001 with BK bytes of memory 
and internal cooling fan, Lots of documentatton, schematics, in- 
struction and learning manuals, programs, games, and miscella- 
neous hardware, Excellent condition, hardly used [another poten- 
tial hobby that time Жіп“ permit), 5500 or best offer. James Yu. 
25 Clarkson Farm Dr.. Chesterfield. MO 63017, |314) 227-1094 
evenings. 342-2625 days. 


FOR SALE: 16K interact home computer, 1500-bps built-in 
cassette player, connects to your color TV, complete with Level 2 
BASIC and Microchess program tapes, two Joysticks, and a service 
manual. Worth over $800. wit sell for $350 or best offer. Apple 
Tree Press пс. Attn: Tom Stevens, 1 20 South Liberty, Rushville. IL 
62681, [217] 322-6558 between | p.m. and 5 p.m. ы 


WANTED: SwTPC MP-R EPROM programmer. B. К. Erickson. 
304 Southfield Dr.. Fayetteville. NY 13066. 


FOR SALE: A STD-Bus 280 system consisting of a Mostek 
MDX-CPU-li 280 board. MDX-PIO board, MDX-SIO board, and a 
Prolog #7702 2716 EPROM card [I 6K]. This is contained in a blue 
cabmet measuring 14 by 217: by 12 inches with a key-locking 
door, The power supply produces — 12У ТА; two 5V.5A sup- 
рез. The motherboard has 9 sockets with room for 16. Removed 
from service, less than two years oid, and in excellent working 
order. Documentation mcluded. Makes a great base for CP/M. 
5500 frm, Billy Garrett. 5515 West Market St., Apt. 801. Greens- 
boro, NC 27409, [9 19] 852-0323. 


Li 


WANTED: Norwegian user group is looking for used 2Х815 
and other compatible equipment. Also, looking for used disk 
drives and Percom Doubler for TRS-BO. Will swap or seli pro- 
grams for both 2XB! and TRS-BO. Ski ZX-group. c/o Jan Otto 
Reberg, Bjerkelundvelen 15, 1400 Ski, Norway. 


WANTED: Information for interfacing the Polyphormic 
system wh the Trendata 1000 printer. Any information at all 
on the Trendata prfnter would be most helpful. Dr. James F. 
Calhoun. Dept. of Psychology, Psychology Clinic, University of 
Georgia, Athens, GA 30602. 


FOR SALE: ІВМ PC components and software: two 5 и -inch 
disk drives, $200. Game Control Adapter, $45. Peach Tree ac- 
counting: General Ledger, Account Receivable. Account 
Payable, 5550. Everything is brand new. T.L. Dawson. 11908 
Broad Oaks A, Austin, TX 78759, |512) 258-6117. 


Li 


WANTED: To correspond with Sinclair 2ХВІ (16K) users 
who wish to exchange software and information, or who 
know of a Sinclair bulletin board system. Steve Ketler, 46225 
Strathcona Rd.. Chilffwack. British Columbia V 2P 3TI, Canada. 


FOR TRADE: Want to swap programs for the TRS-BO Color 
Computer. Send your 15: of programs and ГИ send mine. James 
L. Payette, Box 250, Echo Bay. Ontario POS ICO, Canada. 


FOR SALE: ТІ-743 KSR termmal and Novation Cat modem. 
Allows telephone direct-connect communications at 300 bps. 
Terminal has full АЗС! keyboard and 8O-column thermal 
printer. Modem is compatible with Bell 103 orig/ans. Rarely us- 
ed, in excellent shape. Best offer. Randy Miyazaki. 797 Sweet- 
water Way. San Jose, CA 95133, |408) 738-B330. 


FOR SALE: Versafloppy disk controller, 5-100 bus- 
compatible. Operates with single-density, single- or doubie- 
sided 5% - or B-inch dives: $150. Tarik баги, 60! Alleghany St.. 
Blacksburg. VA 24060, |703) 953-1490. 


WANTED: Need information on Digital's PDP-B and inter- 
facing to a Cassette tape player/recorder, Art С. Granzeier Ill, 
2860 B Sabre Dr., Tyndall AFB, FL 32403. 


FOR SALE: California Computer Systems 2210A system 
(MHz ZBO, 64K, DYDD floppy disk controller, CP/M 2.2]. 
Televideo 920C terminal, two Oume DT-8 drives in enclosure 
with power supply and fan. Best offer for any or ail. Steve 
Dirickson, 33 Grante St. #205, New London, CT 06320, |203) 
444-7348. 


WANTED: Golf-handicap program listing, hints, assistance, 
etc. Trying to develop a program for my Osborne | and my golf 
association. Loren Martmdale, 1746 West 25th Lane, Yuma, 
AZ B5364. 


"OR SALE: Rockwell System 65 Microcomputer Develop- 
nent System, 32K RAM, | MHz. Includes 16K static RAM 
nodule, PROM programming module, 052 and OS3 operating 
ystems with 6502 assembler, edRor, diagnostic. and 
[ebug/monitor packages. plus User 65 host and buffer modules 
оғ in-circuit emulation. All documentation, factory serviced, 
ind ready to go. Cost $8840. new іп 9/81. Yours for 53000 
irm. Dennis Neff, 26712 Calle Maria, Mission Viejo, CA 92691, 
714] 855-9585, 


WANTED: High school student needs used or surplus com- 
шег equipment. Can use anything from tapes and disks to 
jrives and monitors. Nels Bruckner, 36823 Jasper-Lowell Rd.. 
jasper, OR 97401, 


WANTED: Information on IMSA! BOBO kit. My kit is in- 
:omplete. | am a beginner computer hobbyist and would like to 
inish the kit. Any help would be appreciated. Also, some issues 
of Kllobaud Microcomputing for sale, J. Richard Laredo, 3211 
Hest Rohmann Ave., Peoria, IL 61604, |309) 673-7854. 


WANTED: Engmeering student would like to purchase a 
І0-МН?, or better, oscilloscope; M68000 smgle-board com- 
uter; РСВ manufacturing equipment; databooks and manuals. 
f you have [but are not using] any of this equipment, make me 
jn offer. Tim Nye, 443 Simcoe St., Amherstburg, Ontario N9V 
N4 Canada. 


ОВ SALE: Heath H-19A video terminal assembled and 
ested. Complete documentation and schematics. Priced much 
ower than Zenith Z-19 yet completely compatible. Suitabie for 
ise with any RS-232C modem or computer with serial output. 
dugh Henriques, 2416 Уай Gate Heights Dr., New Windsor, 
МҮ 12550, [914] 565-3926. 


"OR SALE: Q-bus backplanes. H9270 |4 by 4). H9281-88 |2 
ry B). and Н9281-ВС [2 by | 2). Wouldlike $1 OO each, but will 
:onsider all offers. Bob Gordon. POB 394. Burlington, VT 
25402, (BO2| 985-2911. 


“OR SALE: Apple Integer BASIC frmware ROM card. This 
-аға has the oid monitor ROM which contains instruction trace, 
angle-step facthties, and 16-bit multiply-and-divide instructions: 
:100. Mark L. Engel, 345 Black Rock Ave.. New Britain, CT 
26052. |203) 229-0077. 


"OR SALE: Sinclair ZXB! wah 16K, manual, cassette cord, 
ower cord, and TV connector; 5 150 value, first 5125 takes all. 
і, Mcmanus, 102 Brookside Rd.. Darien, CT 06820. 1203) 
255-6568. 


” 
"OR SALE: 5100 boards: BK Godbout Econoram ! static- 
петогу board. ВК Logos | static-memory board. Both assem- 
Жей and in excellent condition: $60 each. Staniey Lee, 164 
'allswater Road NE, Calgary. Alberta T3J 183. Canada. (403) 
59-8440. 


FOR SALE: Centronics Micro printer with four extra rolls of 
paper: $150. Intel SDK-85 System Design Ки: S 100. Vector rack- 
mount card cage with Compupro 6-slot motherboard: $100. 
CCS Floating Point Math Card for Apple: 5200. Keith Sharman, 
42 Rossmere Close SE, Medicine Hat. Alberta ТІВ 2JB Canada. 
[403] 526-0594. 


WANTED: A small to medium computer system for nonprofit 
educational organization. Needed for fund raising and book- 
keeping. Any donation wouid be fully tax deductible. Will con- 
sider anything. Mike Robinson. Kansas City Capital. Route #1, 
Waverly. МО 64096, [B16) 493-2285, 


WANTED: Someone to program (burn) Signetics Prom 
#825115. 1 can supply chip plus program on 5V-2716 or paper 
tape. Sid Tallman, University of Miami, Tritium Lab. 4600 
Rickenbacker Causeway. Miami, FL 33149. 


FOR SALE: BYTE. first issue to present, 13 volumes bound in 
blue buckram; 1982 issues unbound: $300 or best offer. 
Klobaud Microcomputing, first issue to present. 10 volumes 
bound in brown buckram; 1982 issues unbound: $275 or best 
Offer. Possible trade for Apple hardware. A. Osroff, 6774 Sunny 
Brae Dr.. San Diego. CA 92119, [714) 461-6573. 


FOR SALE: Commodore PET 2001 series with BK RAM, Betsi 
interface board, 24K Expandoram memory board, Kimsi-Plus 
power supply, and a cassette with several programs inciuding 
Space Invaders, Checkers 30, and Dunjonquest— Temple of 
Apshai. Best offer over $500. Donald Burden, Rt. 3, Box 219, 
Floyds Knobs, IN 47119, 


FOR SALE: Netronics Elf li with kluge board, 4K RAM board. 
three 86-pin gold-edge connectors, tiny BASIC on cassette, full 
BASIC in EPROM. and Giant board. Also, Netronics ASC 1! en- 
coded keyboard, video-display board, and RF modulator. Also, 
Emerson cassette recorder and homebrew power supply. Full 
documentation included. Complete operating system in ex- 
cellent condition, $350 or best offer. Will sell separately. John 
Mills, 52 Audubon St., New Britain, CT 06053, |203) 229-3370. 


FOR SALE: Apple package: 48K Apple I Plus, two disk 
drives, 16K Apple language card, Hayes Micromodem IIl, Moun- 
tain CPS serial/parallel card vvith clock, and four boxes of disks. 
Software: BASIC, Pascal. Visicalc, Visiterm. DOS 3.3, DOS 
toolkit, Peachtree Accounting System for CP/M (AIR. АР, GIL, 
Payroll}, all manuals included. Plus, а free used Dataproducts 
matrix printer not hooked into system yet, but works. Complete 
package: ҒОВ $3800. Ап Manzo. 1130 Hopkins Ave.. Red- 
wood City. CA 94062. (415) 367-8833. 


WANTED: Replacement keyboard for Commodore PET 
Mode! 2001. Symbols have worn off the old calculator-style 
keys. Mark Zimmermann, 219 Dale Dr.. Silver Spring, MD 
20910, [301] 565-2166. 


WANTED: Need any DECtape controller [preferably for 
PDP-9/15| DEC M boards. etc. for PDP- 15. Will trade DEC A, B. 
С. К. W series boards, empty DEC racks. power supplies, etc. 
Also for trade or sale one new DL1IW МО pon for РОР-1 15. 
Looking for other users of DEC machines, we have running 
PDP-7, B, 9, 15, and people scrapping their antique DEC equip- 
ment. Dave Razler, 33A Clubhouse Rd.. Storrs. CT 06268, |203) 
429-0054. 


FOR EXCHANGE: Want computer equipment: printers, 
displays, hard-disk systems, software, etc. in exchange for oak 
furniture. Vern Blanchard, POB 445, Ramona, CA 92065, [714] 
789-6149. 
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Unclassified Ads 


FOR SALE: Storage Oscilloscope. Tektronix Model 7834 with 
7А19, 7A26, 7ВВО. 7BB5. 7015. as well as Solder/Desolder PPS 
ІСОА by Page. Sean Hegna or Ann Thagard. 235 East 
Bayfront, Balboa Island, Newport Beach, СА 92662, |714) 
673-3383, 


FOR SALE: Persci 277 dual-cisk drive. Fastest B-inch floppy- 
disk dave on the market. Functions as two conventional deves. 
І.8-т5 track-to-track seek time. Voice-coil servo positioner: 
$400. Robert Morein, 1570 Arran W ay, Dresher, PA 19025, 
(215) 628-8684. 


FOR SALE: Two Percom data separators: 520 each. 
Cashier's check or postal money order. Construction Engmeer- 
ing Inc., 125 Irving St, POB 2154, Framingham, МА 01701. 


NEEDED: Someone to modify Radio Shack's Mailing List li 
program for use with extra disk drives. Joe Flores, 4247 North 
Arica Ave., Rosemead. CA 91770, |213) 287-2195. 


FOR SALE: Datei 30 printer: ІВМ Selectric mechanism, serial 
input, needs work. $300 or best offer. Jeff Spirer, 3530 Henry 
Hudson Parkway, Bronx, NY 10463, [21 2) 796-6060. 10 a.m. 
to 3 p.m. 


BOMB 


WANTED: Protocol Converter. | need to communicate wah 
IBM 2780 bisynchronous protocol through an asynchronous 
RS-232C serial port. | need a Black Box Catalog A/S-2 protocol 
converter or equivalent. Jim Hutchins. 3713 Forest Lane, 
Garland, TX 75042, |214) 272-5431. 


FOR SALE: ОЕСулжег || Model LA 36: Complete wh 
Omnitec modem. Not currently m use. Best offer. Peter B. Кой. 
|516) 671-5100. 


WANTED: Correspondence from anyone who has had ех- 
perience using the Phasestore 5075 system. manufactured by 
California Micro Computer Company, in conjunction with an 
ІВМ 50, 60, or 75 electronic typewr£&er. W.J. Buchanan. 11421 
Key West Dr. МЕ, Albuquerque. NM 87111, 


FOR SALE: Digital Group 280 with 62K, 256 by 256 
graphics board (ВК), audio-cassetre board, eight parallel ports, 
and four RS-232C serial ports. Ouad Phi-Deck drive with con- 
troller, disk-drive controller board (по drives, realtime 
clock/interrupt board, Р.А. printer. full ASCII keyboard, апа 
Sanyo 9-inch monitor. Also. Oasis 5.3, Phimon, Image. and 
more. $2000 or best offer. Tommy S. Davis. Rt. 1 Box 6l. 
Driggs. ID 83422, |307| 353-2578. 


BYTE's Ongoing Monitor Box 


Article # Page Article 


1 26 
Modem 


Recording 
86 Optical-Memory Media 
Floppy? 


to User 


sD CO ч O* ол ш NJ 


68 New Developments in Floppy Disks 


Building a Hard-Disk Interface for ап 5-100 
Bus System, Part 1: Introduction 


Author{s} 


Build the ECM-103, an Originate/Answer 


Ciarcia 


34 The Enhanced VIC-20, Part 2: Adding a 
3K-Byte Memory Board 

44 A User's View of COMDEX 

56 The Promise of Perpendicular Magnetic 


Swank 
Pournelle 


Johnson 
Moran 
Rothchild 


Will Removable Hard Disks Replace the 


, Sarisky 


The Winchester Odyssey, From Manufacturer 


Toreson 
Cruce, 
Alexander 


NAPLPS: A New Standard for Text and 


Graphics, Part 2: Basic Features 


MP/M ii 


Fieming 
Schmitt 


User's Column: Sage in Bloom, Zeke Il, CBIOS 


Iraps, Language Debate Continues 


Project Nebula 
Legionnaire 


Omega Race for the VIC-20 


Quickcodë 
A Faster Binar y Search 


Hayes's Stack Smartmodem 
Data Collection with a Microcomputer 


Pournelle 
Carlson 
Williams 
Wszola 
Green 
Larson 
McEntire 
Kelly , 


Build This Memory, Part 1: How to Construct 
a Low-Cost Memory with 4116 Memory 


Devices 


A Peek into the IBM PC 
Keywor ds in a Fuzzy Context 


Spitzer 
Field 
Smith 


ROTERP: An Interpretive Language for Robot 


Control 


Liming 


Using SOUND Arguments for High-Precision 


RTTY 


" Persson 


Binary-Format Number Storage on the Apple 


l!l Disk 
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Eyes 


FOR SALE: І8М Selectric МО terminal and ball in working 
cond&ion: $275 (needs character adjustment}. Oscilloscopes, 
Hewlett-Packard dual trace: $250. Tektronix, dual- and quad- 
trace. dual-writing beam: $295. DEC 11/05 cabinet wRh power 
supply, sockets, and fans as suppħed by DEC: 5295. Televideo 
Моде! 912. like new: 5495. Core memory system in cabinet 
made by Fabritek for DEC PDP-TI computers: make an offer. 
Microfiche reader manufactured бу Recordak: $85. Also, have 
many DEC module boards. Murray Marcus, 918 Rockmont 
Court, Orlando, FL 32804, |305| 299-4229. 


FOR SALE: Ohio Scientific Challenger 4 personat minicom- 
puter wah OSI65D operating system, 32K processor memory. 
two 5%-inch disk drives, and a Microline BO-cps dot-matrix 
printer; includes 20 disks, software, and games: 5200 or best ol- 
fer. Also have #33 Teletypewriter: 5200 or best offer. Stella Elfis. 
POS 233, Westchester, IL 60153, (312) 345-2770. 


WANTED: Programming job to work on at home. t am an 
electrical engineer wah 3 years’ experience in micro software. 
2V; years in micro hardware, and 2% years in other (Жана! 
harchware. | have а Sphere and TRS-BO Model | with disk. but 
am willing to buy more equipment [like an ІВМ РС) if needed. 
Charles Skeldon, 5 119 irving Ave. М, Minneapolis. MN 554 30. 
1612] 588-9088. after 6 p.m. 


WANTED: Exchange sailboat design: theory and navigation 
programs іп BASIC or Pascal. Brent Farler, 10810 East 33rd 
Court. Tulsa, OK 74145. 


WANTED: Individual who uses computers for stock market 
investment decisions would like contact with any user clubs 
in the Louisville, Kentucky area. Also. with individuals using 
computer-assisted forecasting for any market. This includes 
subscribers to The Granvilie Market Letter, The Professional Ir 
vesto. and other financial advisories, W.C. Gaines. 1814 
Lafontenay Court. Louisville, КҮ 40223. [502] 244-0756. 


FOR SALE: Teletype Model 43 printing terminal with a 
Multitech acoustic modem: SBOO. Brian Keller. 1801 Pomme 
Rd., Arnold, МО 63010. (314) 296-6230. 


FOR SALE: SwTPC 4K Memory Boards, $35 each or all five 
for $150. Would consider trade for Percom LFD Disk Con- 
troller, with Smoketran and compiete documentation. Richard 
Carreras, |505) 298-9187, 


FOR SALE: ASR-33 Teletype. Distributor checked. Good con- 
don. Used in bug book ехрейтегіз as typewrfer 
printer/paper punch. ASR manual mcluded: $175. Pay shipping 
on deltvery. С. Plant, 1332 Mass, Joplin, MO 64801, [417] 
623-9991. 


Part 2 is Number 1 

Steve Ciarcia won the December 

| BOMB contest with the second 
part of "Build the Circuit Cellar 
MPX-16 Computer System." He 
will receive the S100 kitty. Second 
place goes to Jerry Pournelle for his 
User's Column "А Slew of Lan- 
guages, a Slap at Documentation, 
and a Curse at Keyboards." This 
honor brings with it a S50 purse. 
Chris Crawford won third place for 
sharing his experience in game 
design in the article "Design Tech- 
niques and Ideals for Computer 


Jt 


Inquiry No. 


118 


Page No. 


1st NATIONAL COMP. 228, 229 
600 SOFTWARE 157 
A.S.T.RESEARCH 240, 241 

AB COMPUTERS 523 

ABACUS DATA INC. 231 
ACTION COMPUTER 290 
ACTIVE ELECTRONICS 382 
ADDMASTER CORP. 522 
ADV.COMP.PROD. 538, 539 
ADV.DIGITAL CORP. 81 
ADV.LOGIC SYSTEMS 181 
ADV.SYS.CONCEPTS 514 
ADVANCED COMP.TECH. 526 
ALF PRODUCTS, INC. 88 

ALL ELECTRONICS CORP. 508 
ALPHA BYTE COMP.PROD. 54, 55 
ALPHA BYTE COMP.PROD. 315 
ALSPA COMP.SYS. 373 

ALTOS COMP.SYS. 188, 189 
AMANUENSIS 202 

AMDEK CORP. 59 

AMER.SMALL BUSN.COMP. 473 
AMER.SQUARE COMP. 158 
ANATRON 354, 355 

ANUDATA 526 

APPARAT INC. 167 

APPLE COMPUTER INC. 168, 169 
APPLEWARE, INC. 516 
APPLIED ANALYTICS 246 
APPLIED CREATIVE TECH.INC. 22 
APPLIED SOFTWARE TECH. 131 
ARBA 350 

ARCHIVES INC. 471 
ARTIFICIAL INT'L.RESRCH. 514 
ASHTON-TATE 208, 209 

ASPEN SFTW.CO. 78 

AT & T LONG LINES 388 
ATLANTIC CABINET CORP. 514 
ATLANTIS COMP.SERV. 512 
ATSUKO COMPUTING INT'L. 526 
AUTOCONTROL INC. 526 
AUTOMATED EQUPMNT. 401 
AVOCET 347 

AXLON 61 

AXLON 257 

B&B ELECTR. 522 

BARGAIN BOARDS 524 

BASF SYSTEMS 153 

BAUSCH & LOMB INSTR.SYS. 199 
BAUSCH & LOMB INSTR.SYS. 199 
BAY TECHNICAL ASSOC. 308 
BEAR COMP. 458 

BELL, JOHN ENGR. 509 

BELLE DE ST.CLAIRE 481 

BHRT 227 

BHRT 424 

BI-COMM SYSTEM 475 

BISON PROD INC. 294 

BISON PROD INC. 294 

BLAT RESRCH. & DEVELOP. 481 
BMC SYSTEMS, INC. 125 
BOTTOM LINE, THE 197 

BRS 105 

BT ENTERPRISES 518 
BUSINESS MANAGER 253 
BYTE BACK ISSUES 473 

BYTE BOOK CLUB 416, 417 
BYTE BOOKS 205 

BYTE INDUSTRIES 471 

BYTE PUBL.INC. 458 

BYTEK COMP. SYS. 384 
BYTEWRITER 58 

C-SYSTEMS 526 

CAB-TEK, INC. 480 

CALIF. DATA СОРР. 512 
CALIF. DIGITAL 540, 541 
CALIF.MICRO.COMP. 469 
CAVERLY'S INC. 522 

СОМ INC. 522 

CDEX CORP. 171 

CDR SYSTEMS 518 
CENTENNIAL SOFTWARE 132 
CHECK-MATE 476 
CHECKS-TO-GO 144 

CHIPS & DALE 526 

CHRISLIN INDUSTRIES 521 
CLAFF, WILLIAM J. 524 
COGITATE 512 

COLORADO CHIPS 508 
COLORADO COMP.PERIPH. 459 
COLUMBIA DATA PROD. 225 
COLUMBIA NATIONAL 176 
COMMUNICAL, INC. 244 
COMMUNICATION CABLE 528 
COMMUNICATIONS ELECTR. 525 
COMPATIBLEJOT 306 
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Inquiry No. Page No. 
500 COMPAQ 191 
136 COMP. ENTREPRENEUR 245 


COMP.COMPNTS.UNLTD. 519 
COMPONENTS EXPRESS 475 
COMPUADD 514 

COMPUADD 514 

COMPUCART 223 
COMPUPRO/GODBOUT 200, 201 
COMPUPRO/GODBOUT 338, 339 
COMPUPRO/GODBOUT 444, 445 
COMPUSERVE 280, 281 
COMPUSHACK 285 
COMPUSHACK 364, 365 
COMPUTER APPARATUS 530 
COMPUTER CHANNEL 529 
COMPUTER DISCOUNT PROD. 527 
COMPUTER EXCHANGE 108, 109 
COMPUTER EXCHANGE 108, 109 
COMPUTER EXCHANGE 108, 109 
COMPUTER HORIZON 524 
COMPUTER INNOVATIONS 72 
COMPUTER LEARNING TREE 220 
COMPUTER MAIL ORDER 398, 399 
COMPUTER PERIPH.INC. 69 
COMPUTER PERIPH.INC. 237 
COMPUTER PLUS 482 
COMPUTER PUBLISHING CO. 174 
COMPUTER SOLUTIONS 309 
COMPUTER SPCLTIES. 149 
COMPUTER WAREHOUSE 259 
COMPUTERLINE INT'L-A 325 
COMPUTERLINE INT'L-A 378, 379 
COMPUTERLINE INT'L-B 506 
COMPUTERS & MORE 524 
COMPUTERS WHOLESALE 139 
COMPUVIEW PROD.INC. 63 
CONCORD COMP.PROD. 530 
CONCURRENT CORP. 62 
CONNECTICUT MICRO COMP. 430 
CONTINUUM 160 

CONTROL C SOFTWARE 104 
COST PLUS COMP. 522 
COUGAR MT. SOFTWARE 234 
CPU SHOP, THE 515 
CREATIVITY UNLTD. 489 
CROMEMCO CII, 1 
CROMEMCO 2 

CSCS 508 

C.S.D. INC. 242 

CUESTA SYSTEMS 516 
CUSTOM СОМР.ТЕСН. 124 
CYBERNETICS INC. 289 
D.C.POSTAGE 528 

DAMAN 528 

DATA EXCHANGE 512 

DATA MAIL 333 

DATA MANAGEMENT SYS. 518 
DATA MASTER 459 

DATA SOURCE SYS.CORP. 283 
DATASOUTH COMP.CORP. 335 
DATASOUTH COMP.CORP. 420 
DECISION RESOURCES 383 
DESIGNWARE INC. 489 
DIGISOFT 187 

DIGISOFT COMP. 414 

DIGITAL DIMENSIONS 446 
DIGITAL MARKETING 6 
DIGITAL RESEARCH 33 
DIGITAL RESEARCH 181 
DIGITAL RESEARCH 343 
DIGITAL RESEARCH COMP. 517 
DISCOUNT SOFTWARE 155 
DMA 411 

DOKAY COMP.PROD.INC. 534, 535 
DOW JONES SFTW. 177, 178, 179 
DUAL SYS.CONTROL COPP. 211 
DYNACOMP 518 

DYSAN CORP. 9 

DYSAN CORP. 344, 345 
EASTERN ENTERPRISES 475 
ECONOMY PERIPHERALS 516 
ECOSOFT 469 

EDGE MICROSYSTEMS 514 
EDMUND SCIENTIFIC CO. 477 
ELECTRONIC CONTROL 462 
ELLIS COMPUTING 147 
EMERGING TECH.CONSL Т. 488 
EMPIRICAL RESRCH.GRP. 154 
EMS 510 

EMS 520 

ENERCOMP 438 

ENGINEERING SPECIALTIES 148 
EPSON AMERICA 99 

EPSON AMERICA 408, 409 
ESSEX PUBLISHING 479 
EXPOTEK 222 


Inquiry No. 


Page No. 


EXTENDED PROCESSING 508 
FACITIDATA ROYAL 15 
FORMULA INT'L. 349 

FOX & GELLER INC. 375 
FRANKLIN COMP.CORP. 367 
FROBCO 522 

G-H COMPUTER SYS. 512 
GARDEN OF EDEN COMP. 508 
GENERAL SOFTWARE INC. 212 
GENIE COMP.CORP. 336, 337 
GIFFORD COMP. SYS. 203 
G&G ENGINEERING 203 
GILTRONIX iNC. 520 

GTCO CORP. 137 

GTEK INC. 286 

HANDWELL CORP. 516 

HAYES MICROCOMP.PROD. 46, 47 
HAZELTINE CORP. 341 

HEATH COMPANY 304, 305 
HEWLETT-PACKARD 84, 85 
HOBB-Y-TRONIX INC. 529 
HOFFMAN COMP. PROD. 510 
HUMAN DESIGN SYSTEM 87 
|.В.С. 19 

.В.С. 19 

І.С.Е. CORP. 459 

I. T.M. 432 

IBM COPP. 120, 121 

IDE CORPORATION 433 

IMS қаны ТОБА 123 
ІМСОММ 4 

INFORMA TION REDUCTION 
RESEARCH 496 

INFOSCRIBE 76 

INNOVATIVE COMM. 520 
INNOVATIVE RESEARCH 242 
INSIGHT ENTERPRISES 510 
INSTITUTE -SCTF.ANALYSIS 514 
INT'L.MICRO SYS. 363 
INT'L.MICRO SYS. 421 
INTEGRAL DATA SYS. 279 
INTEGRAND 412 

INTELLIGENT ARTEFACTS 333 
INTERACTIVE MICROWRE. 384 
INTERACTIVE STRUCT. 79 
INTERCONTN.MICROSYS. 313 
INTERDATA SYSTEMS INC. 524 
INTERTEC DATA SYS. 11 

IPEX INT'L. 524 

IRONSIDES COMP. CORP. 133 
ISA CO.LTD. 162 

J.C. SYSTEMS 20 

JADE COMP.PROD. 531 

JADE COMP.PROD. 532, 533 
JAMECO ELECTR. 542, 543 
JDR MICRODEVICES 550, 551 
JDR MICRODEVICES 552, 553 
JRT SYSTEMS 319 

JVB ELECTRONICS 516 

K & D ELECTRONICS 520 
KERN PUBLISHING 243 

KEY TRONICS CORP. 35 
KRELL SOFTWARE 404 
LABORATORY MICROSYS. 510 
LANIER BUSN.PROD. 460, 461 
LEADING EDGE PROD. Cill 
LEHMANN & ASSOC. 524 
LIGO RESEARCH INC. 173 
ты PROGRAMMING ASSOC. 


1 
LOGICAL DEVICES 380 
LOGICAL MICROCOMPUTER 303 
LOGO COMP.SYS. 73 
LOMAS DATA PRODUCTS 405 
LOTUS DEVELOPMENT 266, 267 
LYBEN COMP.SYS. 528 
LYCO COMPUTER 431 
MACMILLAN BOOK CLUBS 353 
MACROTECH INT'L. 235 
MAILCOMP INC. 427 
MANNESMANN TALLY 165 
MARTIN MARIETTA CORP. 428 
MARYMAC INDUSTRIES 264 
MAXELL DATA PRODUCTS 135 


MBI 528 
MW VIL ИЕ BOOK CO. 


MEDIA DISTRIBUTING 300 
MEDIA DISTRIBUTING 301 
MEGA CO. 472 

MEMORY MERCHANT 239 
METAMORPHIC SYS.INC. 17 
METASOFT CORP 422 

MFJ ENTERPRISES INC. 415 
MICRO AGE COMP.STORE 221 
MICRO BUSN.WOnLD 270 


To get further information on the products advertised in BYTE, fill out the reader s service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the . 
list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 


our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company. 
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Page No. 


MICRO LOGIC 518 

MICRO MANAGEMENT SYS. 443 
MICRO MART 472 

MICRO MIDWEST 514 

MICRO MINT 371 

MICRO MINT 549 

MICRO MINT 242 

MICRO SCI 18 

MICRO WORKS, THE 271 
MICROADE 528 
MICROCOMP.BUSN.IND. 254, 255 
MICRODYNAMICS 520 
MICROHOUSE 12, 13 
MICROPERIPH.CORP,THE 522 
iade. айы UNLTD. 

5 

MICROSOFT 117 

MICROSOFT 232, 233 
MICROTECH EXPORTS 406 
MICROWARE 510 

MINI MICRO MART 381 

MK RESEARCH 512 

MONITOR DYNAMICS 512 
MONUMENT COMP.SERV. 236 
MOORE BUSN.F ORMS 226 
MORROW DESIGNS 83 
MORROW DESIGNS 434, 435 
MOUNTAIN VIEW PRESS 403 
MULLEN COMP. PROD. 111 
MUSYS 477 

a COMMERCIAL TERMINALS 
NEBS 284 

NEC HOME ELECTR.USA 159 
NEC HOME ELECTR. USA 161 
NEC HOME ELECTR. USA 163 
NEC INFORMATION SYS. 112, 
113, 114, 115 

NEC INFORMATION SYS. 351 
NETRONICS 558 

OU FUHR CONSULTING CORP. 
NEW GENERATION SYS. 182 
NEW MEDIA GRAPHICS 516 
N.K. INC 489 

NON-LINEAR SYS. INC. 92 
NORTH HILLS CORP. 510 
NORTH HILLS CORP. 518 
NORTHWEST MICROSYS. 
DESGN. 522 

NOVATION 466 

NOVATION 467 

NOVELL DATA SYS. 57 

NRI SCHOOLS ELECTR. DIV. 385 
OASIS SYSTEMS 66, 67 
OMEGA MICROWARE INC. 291 
ORANGE MICRO 140 
ORANGE MICRO 141 
ORGANIZATIONAL MANAGEMENT 
SYS. 510 

ORTHOCODE GROUP 214 
ORYX SOFTWARE 413 
OSBORNE COMPUTERS 145 
OSM COMPUTER 23 

OWENS ASSOC. 426 

P.R.I.C.E. 510 

PACIFIC EXCHANGES 508, 512, 
516, 520,524, 526 

PALOMAR COMP.EQUIP. 386, 387 
PAN AMERICAN ELEC. INC. 482 
PANASONIC H.H.C. 150, 151 
PARTRAN СО., THE 528 
PERCOM DATA 7 

PERIPHERAL MARKETING INC. 518 
PERSONAL COMP.SYS. 299 
PERSONAL SYS.TECHN. 143 
PHASER 65 

PICKLES & TROUT 156 

PION INC. 317 

PLUS & PLUS CO, LTD. 258 
POPCOM 261 

PRACTICAL PERIPH. 24, 25 
PRAGMATIC DESIGNS 128 
PRINCETON GRAPHIC SYS. 37 
PRIORITY ONE 544, 545 
PRIORITY ONE 546, 547 
PRIORITY ONE 548 
PROGRAMMERS SFTW. EX. 288 
PURCHASING AGENT,THE 94 
QANTEX DIV. 91 
QT/COMPATIBLE 306 
QUADRAM CORP. 216, 217 
QUADRAM CORP. 423 

QUARK ENGINEERING 265 
QUASAR COMPANY B9 

QUBIE DIST 95 

QUBIE DIST 185 

QUME CORP. 96, 97 

RACET COMPUTES LTD. 471 
RADIO SHACK CIV 

RANA SYSTEMS 42, 43 

RCA 361 

RCS INC. 488 

RED BARON 292, 293 

RED GATE PUBL.CO. 90 
RIXON 324 

ROLAND CORP. 101 


559 
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RTL PROGRAMMING AIDS 508 
S&W COMPUTER SUPPLY 472 
5-100 INC. 274 

SAGE COMP.TECH. 287 
SATURN SYSTEMS 129 
SCIENTIFIC ENG. 520 

SCION CORP 5 

SCION CORP 5 

SCOTTSDALE SYSTEMS 377 
SEARS GROUP, THE 524 
SEIKOSHA CORP. 107 
SIERRA DATA SCIENCES 39 
SIERRA DATA SCIENCES 402 
SIGEN CORP. 260 

SIGMATEK 520 

SILVER-REED AMERICA, INC. 136 
SINCLAIR RESEARCH 419 
SLR 508 

SLUDER 480 

SOFTCORP INT'L. 186 
SOFTWARE ASSOC. 238 
SOFTWARE BANC 359 
SOFTWARE PUBLISHERS 528 
SOFTWARE TECHNIQUE 510 
SONICS MICRO SYS. 75 
STANDARD SOFTWARE 312 


Inquiry No. 


401 


Page No. 
STAR COMPUTER 207 


* STAR LOGIC 442 


STAR MICRONICS 369 
STEMMOS LTD. 198 
STREET ELECTR. CORP. 48 
STSC INC. 407 
SUNTRONICS 536, 537 
SUPERSOFT 195 

SYNCOM SYSTEMS 52 
SYQUEST TECH. 119 
SYSTEMED 512 

SYSTEMS STRATEGIES 260 
TAB BOOKS 465 
TALLGRASS TECH. 82 
TARBELL ELECTR. 486 
TATUM LABS 447 

TAVA CORP 269 

TAVA CORP 330 

TAYCO BUSINESS FORMS 518 
TDK ELECTRONICS 175 
TECH-DATA CORP. 526 
TECMAR INC. 263 
TEKTRONIX INC. 71 
TELECON SYSTEMS 40 
TELETEK 51 

TERMINALS TERRIFIC 450 


Inquiry No. 


Page No. 


TEXAS COMP.SYS. 437 

TEXAS INSTRUMENTS 183 
TEXAS INSTRUMENTS 272, 273 
TEXPRINT 516 

TIMESAVER SYS. 526 
TIMESHARING DEV. INC. 410 
TINNEY, RBT GRAPHICS 213 


inquiry No. 


Page No. 


VISUAL TECH,INC. 127 

VOTRAX 277 

WADSWORTH ELECT.PUBL. 275 
WASHINGTON СОМР.БЕНУ. 236 
WASHINGTON COMP SERV. 511 

WE SOFTWARE 518 

WESPER MICROSYSTEMS 479 


4BO TINNEY, RBT GRAPHICS 252 * WESTICO INC. 49 

428 TOSHIBA AMERICA INC. 429 454 WESTWARE 357 

495 TOPAZ 93 455 WESTWARE 357 

429 TOTAL ACCESS 425 456 WHITESMITHS LTD 50 

153 TRAKSTOR 513 457 WIN/MILL RESEARCH INC. 508 
489 TRILOG 448 458 WINTEK CORP. 520 


490 TRILOG 449 459 WINTERHALTER & ASSOC. 477 
432 TRISOFT 358 460 WORDTECH SYSTEMS 64 
433 TRISTAR DATA SYS. 400 464 WW COMPONENT SUPPLY 441 


435 TSK ELECTR.CORP. 77 465 WYSE TECHNOLOGY 193 
436 TYCOMP COMPANY 447 466 X COMP 329 
437 U.S. MICRO SALES 554, 555 467 YANG ELECTRONIC 522 


U.S. ROBOTICS 118 

U.S. EXCHANGE 514 

ULTRA MAGNETICS TECHN. 215 
UNITED SFTW.CO. 103 
VECTRIX 41 

VIDEX 21 

VINTAGE BOOKS 473 


*Correspond directly with company. 


ZILOG COMP. SYS. 53 


National Advertising Sales Representatives: 


Northeast 


ME, NH, VT, MA, CT, RI, DE, MD, VA, 
WV, ОК, TX, Upstate NY, Eastern 


Canada 


Hajar Assoclates 
280 Hiliside Ave. 


Needham Helghts, MA 02194 


(617) 444-3946 


Mid Atlantic 
NY, NYC, NJ, PA 


Hajar Assoclates 
321 Broad St. 

Red Bank, NJ 07701 
(201) 741-7744 


Southeast 


NC, SC, GA, FL, AL, MS, ТМ, 


KY, LA 


Maggie McClelland 
McGraw-Hill Publication 


4170 Ashford Dunwoody Road 


Sulte 420 
Atlanta, GA 30319 
|404) 252-0626 


Midwest 


MN, WI, MI, IA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 


Hajar Assoclates 
5225 Old Orchard Rd. 
Sulte 50 

Skokle, IL 60076 
(312) 966-0160 


Northwest 


АК, HI, WA, OR, ID, MT, WY, Northern 
Callfornla, Nevada Except Las Vegas, 


Western Canada 


Bill McAfee 

McGraw-Hill Publications 
1000 Elwell Court 

Sulte 124 

Palo Alto, CA 94303 
(415) 968-0280 


European Advertising Sales Representatives: 


Mrs. Maria Sarmiento 
Pedro Telxeira 8, Off. 320 
Iberla Mart 1 

Madrid 4, Spain 

45 52 891 


Mr. Andrew Karnig 


Andrew Karnig & Assoclates 


Kungsholmsgatan 10 
112 27 Stockholm, Sweden 
08 51 68 70 


Mr. Hans Csokor 
Publimedia 
Relsnerstrasse 61 
A-1037 Vienna, Austria 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal St. 

Bat Yam, Israel 

866 561 321 39 
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Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Llebigstrasse 27C 

D-6000 Frankfurt/Main 1 
West Germany 

72 01 81 


Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Paris 

France 

720 33 42 


Mr. Simon Smith 
McGraw-Hill Publishing Co. 
34 Dover St. 

London W1X 3RA 

England 

01 493 1451 


Southwest 
UT, CO, AZ, NM, Las Vegas, Southern 
Callfornla 


Page Goodrich 
McGraw-Hill Publications 
3001 Red Hill Avenue 
Bullding #1-Sulte 222 
Costa Mesa, CA 92626 
[714] 557-6292 


Karen Niles 

McGraw-Hill Publications 
3200 Wilshire Boulevard 
Los Angeles, CA 90010 
{213} 480-5243 

(2:13) 487-1160 


West Coast Surplus and 
Retall Accounts 

Tom Harvey 

3463 State Street 

Sulte 256 

Santa Barbara, CA 93105 
{805} 964-8577 


Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchini 1 

20123 Mllan, Italy 

86 90 617 


Far East/Pacific 

Seavex Ltd. 

05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


Seavex, Ltd. 
Room 102, Yu Yuet Lal Bldg. 
43-55 Wyndham St. Central 
Hong Kong 
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For fastest service transfer mailer label from wrapper to 

coupon provided at the right. Requests cannot be honored [Tite Company) __ 
unless zip code is given. This card valid for 90 days only. 

МОТЕ--ІҒ label is missing or defaced fill out coupon Address 

carefully—PLEASE PRINT—this is the only way to get 

requested material to you. City чае 


Name 


л 41 61 В1 | 101 121 141 161 181 | 201 221 241 261 281 | 301 321 341 361 381 | 401 421 441 461 481 | 501 521 541 561 581 | Gr 

22 42 62 82 | 102 122 142 162 182 | 202 222 242 262 282 | 302 322 342 362 382 | 402 422 442 462 482 | 502 522 542 562 582 | 602 822 

23 43 63 83 | 103 123 143 163 183 | 203 223 243 263 283 | 303 323 343 363 383 | 403 423 443 463 483 | 503 523 543 563 583 | 603 623 543 863 
24 44 64 84 | 104 124 144 164 184 | 204 224 244 264 284 | 304 324 344 364 384 | 404 424 444 464 484 | 504 524 544 564 584 | 804 624 B44 664 BEA 
25 45 65 85 | 105 125 145 165 185 | 205 225 245 265 285 | 305 325 345 365 385 | 405 425 445 465 485 | 505 525 545 565 585 | 605 625 645 665 685 
26 46 66 86 | 106 126 146 166 186 | 206 226 246 266 286 | 306 326 346 366 386 | 406 426 446 466 486 | 506 526 546 566 586 | 606 626 646 666 686 
27 47 67 87 | 107 127 147 167 187 | 207 227 247 267 287 | 307 327 347 367 387 | 407 427 447 467 487 | 507 527 547 567 587 | 607 627 647 667 687 
28 48 68 88 | 108 128 148 168 188 | 208 228 248 268 288 | 308 328 348 368 388 | 408 428 448 468 488 | 508 528 548 568 588 | 608 628 648 668 688 
29 49 69 89 | 109 129 149 169 189 | 209 229 249 269 289 | 309 329 349 369 389 | 409 429 449 469 489 | 509 529 549 569 589 | 609 629 649 669 689 
30 50 70 90 | 110 130 150 170 190 | 210 230 250 270 290 | 310 330 350 370 390 | 410 430 450 470 490 | 510 530 550 570 590 | 610 630 650 670 690 
31 51 71 91 [111 131 151 171 181! | 211 231 251 271 291 | 311 331 351 371 391 | 411 431 451 471 481 | 511 531 551 571 581 | 611 631 651 671 691 
32 52 72 92 | 112 132 152 172 192 | 212 232 252 272 292 | 312 332 352 372 392 | 412 432 452 472 492 | 512 532 552 572 592 | 612 632 552 672 692 
33 53 73 93 | 113 133 153 173 193 | 213 233 253 273 293 | 313 333 353 373 393 | 413 433 453 473 493 | 513 533 553 573 593 | 613 633 653 673 693 
34 5474 94 | 114 134 154 174 184 | 214 234 254 274 294 | 314 334 354 374 394 | 414 434 454 474 494 | 514 534 554 574 584 | 614 634 654 674 694 
35 55 75 95 | 115 135 155 175 195 | 215 235 255 275 295 | 315 335 355 375 395 | 415 435 455 475 495 | 515 535 555 575 595 | 615 635 655 675 695 
36 56 76 96 | 116 136 156 176 196 | 216 236 256 276 296 | 316 336 356 376 396 | 416 436 456 476 496 | 516 536 556 576 596 | 616 636 656 676 696 
37 57 77 97 | 117 137 157 177 197 | 217 237 257 277 297 | 317 337 357 377 397 | 417 437 457 477 497 | 517 537 557 577 597 | 617 637 657 677 697 
38 58 78 98 | 118 138 158 178 198 | 218 238 258 278 298 | 318 338 358 378 398 | 418 438 458 478 498 | 518 538 558 578 598 | 618 638 658 678 698 
39 59 79 99 | 118 139 159 179 199 | 219 239 259 279 299 | 319 339 359 379 399 | 419 439 459 479 499 | 519 539 559 579 599 | 619 639 659 679 699 
40 60 80 100 | 120 140 160 180 200 | 220 240 260 280 300 | 320 340 360 380 400 | 420 440 460 480 500 | 520 540 560 580 600 | 620 640 660 680 700 
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| BYTE S BOM B is your direct line to the editor's desk. Each month, the authors of the two top-rated articles receive bonuses based on your 

| evaluation. First look at the list of this month's articles and corresponding article numbers (located in the unclassified ads section on the page preceding the 

| Reader Service list], then rate each article you've read as Excellent, Good, Fair, or Poor, based on your overall impression of the article, by circling the ap- 
propriate number in each column below. Your feedback helps to produce the best possible magazine each month. 


| Articie No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
| Excellent 801 805 809 813 817 821 825 828 833 837 841 845 849 853 857 861 865 869 873 877 881 885 880 893 897 


e 


30 50 70 90 | 110 130 150 170 190 | 210 230 250 270 290 | 310 330 350 370 390 | 410 430 450 470 490 | 510 530 550 570 590 | 610 630 650 670 690 
435171 91 | 111 131 151 171 191 | 211 231 251 271 291 | 311 331 351 371 381 | 411 431 451 471 491 | 511 531 551 571 591 | 611 631 651 671 691 
32 52 72 92 | 112 132 152 172 182 | 212 232 252 272 292 | 312 332 352 372 392 | 412 432 452 472 492 | 512 532 552 572 592 | 612 632 652 672 632 
33 53 73 93 | 113 133 153 173 193 | 213 233 253 273 293 | 313 333 353 373 393 | 413 433 453 473 493 | 513 533 553 573 593 | 613 633 653 673 693 
34 54 74 94 | 114 134 154 174 194 | 214 234 254 274 294 | 314 334 354 374 394 | 414 434 454 474 494 | 514 534 554 574 594 | 614 634 654 674 694 
35 55 75 95 | 115 135 155 175 195 | 215 235 255 275 295 | 315 335 355 375 395 | 415 435 455 475 495 | 515 535 555 575 595 | 615 635 655 675 695 
38 56 76 96 | 116 136 156 176 196 | 216 236 256 276 296 | 316 336 356 376 396 | 416 436 456 476 496 | 516 536 556 576 596 | 616 636 656 676 696 
37 57 77 971117 137 157 177 197 | 217 237 257 277 297 | 317 337 357 377 397 | 417 437 457 477 497 1517 537 557 577 597 | 617 637 657 677 697 
38 58 78 98 | 118 138 158 178 198 | 218 238 258 278 298 | 318 338 358 378 398 | 418 438 458 478 498 | 518 538 558 578 598 | 618 638 658 678 698 
39 59 73 99 | 119 139 159 179 199 | 219 239 259 279 299 | 319 339 359 379 399 | 419 439 459 479 499 | 518 538 559 579 599 | 619 639 659 679 639 
40 60 80 100 | 120 140 160 180 200 | 220 240 260 280 300 | 320 340 360 380 400 | 420 440 460 480 500 | 520 540 560 580 600 ! 620 640 660 680 700 
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| Good 802 806 810 814 818 822 826 830 834 838 842 846 850 854 858 862 866 870 874 878 882 886 890 894 898 

Fair 803 807 811 815 819 823 827 831 838 839 843 847 851 855 859 863 867 871 875 872 883 887 891 895 899 
і Роог 804 808 812 816 820 824 828 832 836 840 844 848 852 856 860 864 868 872 876 880 884 888 892 806 400 
| Comments 
| 
нен нн але ыа ыны нн REC c дын cR ны ч аныны 
| и’. MARCH 1983 
| БЕТЕ X - 
READER SERVICE ЕЛІ —— 

For fastest service transfer mailer label from wrapper to 
| р 
| coupon provided at the right. Requests cannot Бе honored {Title} — — [Company| 
н unless zip code is given. This card valid for 90 days only. 
| МОТЕ--ІҒ label is missing or defaced fill out coupon Address 
| carefully — PLEASE PRINT —this is the only way to get 
| requested material to you. City Ste [2 
| 1214 61 81 | 101 121 141 161 181 | 201 221 241 261 281 | 301 321 341 361 381 | 401 421 441 461 4811 501 521 541 561 581 | 601 621 641 661 681 
| 2 22 42 62 82| 102 122 142 162 182 | 202 222 242 262 282 | 302 322 342 362 382 | 402 422 442 462 482 | 502 522 542 562 582 | 602 622 642 662 682 
| 3 23 43 63 83 | 103 123 143 163 183 | 203 223 243 263 283 | 303 323 343 363 383 | 403 423 443 463 483 | 503 523 543 563 583 | 603 623 643 663 683 
| 4 24 44 64 84 | 104 124 144 164 184 | 204 224 244 264 284 | 304 324 344 364 384 | 404 424 444 464 484 | 504 524 544 564 584 | 604 624 644 664 684 
| 5 25 45 65 85 | 105 125 145 165 185 | 205 225 245 265 285 | 305 325 345 365 385 | 405 425 445 465 485 | 505 525 545 565 585 | 605 625 645 665 685 
| 6 26 46 66 86 | 106 126 146 166 186 | 206 226 246 266 286 | 306 326 346 366 386 | 406 426 446 466 486 | 506 526 546 566 586 | 606 626 646 666 686 
| 7 27 47 67 87 | 107 127 147 167 187 | 207 227 247 267 287 | 307 327 347 367 387 | 407 427 447 467 487 | 507 527 547 567 587 | 607 627 647 667 687 
| 8 28 48 68 88 | 108 128 148 168 188 | 208 228 248 268 288 | 308 328 348 368 388 | 408 428 448 468 488 | 508 528 548 568 588 | 608 628 648 668 688 
| 9 29 49 69 89 | 109 129 149 169 189 | 209 229 249 269 289 | 309 329 349 369 389 | 409 429 449 469 489 | 509 529 549 569 589 | 609 629 649 669 689 
! 
| 
| 
| 
- 
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То get further information on the products advertised п BYTE. fill out the reader service card with your name and address. Then circle the ар- 
propriate numbers for the advertisers you select from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain infor- 
mation, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro- 
vided as an additional service by the publisher. who assumes no liability for errors or omissions. 
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а USA Canada 
ST Mexico 
SUBSCRIPTIONS 2118 E I year D $21 Eos 
[] 2 years О $38 Г] 542 
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For a subscription to BYTE, please complete this card. 
тк [] S53Europe [air delivery] payment enclosed 
О 537 Elsewhere (surface mail] payment 
Address enclosed 
(Air mail rates available upon request] 
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peal t,o Don't Miss An Issue! 
7 ne Have BYTE 
wore» delivered to 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 


nls pies 


your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE—the world’s 
leading computer magazine. 
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PO Box 590 
Martinsville NJ 08836 
USA 


BUTE SUBSCRIPTIONS 


PO Box 590 
Martinsville NJ 08836 


USA 


. THE LEADING EDGE IN PRINTERS 


ONE GREAT LINE. ONE GREAT WARRANT Y. 


Finally, there's one full family of printers that covers every business or word processing application— 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
All backed by a full years’ warranty from Leading Edge. (Try that on any other line of printers] 


THE PROS. 


The Prowriters: business printers—and more. The more" is a dot-matrix process with more dots. It gives you denser, | 
correspondence quality copy (as opposed to business quality copy, which looks like а bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 
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THE STAR. 


The Starwriter F-10, In short lor more precisely, in a sleek 6" high, 30-pound unit), it gives you more ғ 
of just about everything—except bulk and noise—than any other printer in its price range. It's а 40 cpsjetter-quality | 
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing, "| 


It plugs into almost any micro on the market, serial or parallel. | 
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IHE MASTER. 


The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster. 


Distributed Excuse Atrei Edge Products, тс. 225 Turnpike Street, Canton, Massachusetts 02021. 
Cail: toll-free 1-800-343-6833. or in Massachusetts сай collect (617) 828-8150. Telex 951-624. 
Circle 243 on Inquiry card. 
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Radio Shack Presents the New Standard 


0f Small Business Systems 


Introducing the TRS-809 Model 12 Computer and 12-Megabyte Hard Disk Drive 


Our new TRS-80 Model 12 is a remarkable business 
system that offers a unique combination of power, versa- 
tility and easy expandabllity. 


A Multi-Purpose Computer. TRS-80 Model 12 can han- 
dle accounting, word processing and financial planning 
applications, meet program development requirements, 
even be outfitted for communications with mainframe 
computers. There's no waiting for software, because it's 
fully compatible with our popular Model II business 
programs. 


Professional Features for Only $3199. The TRS-80 
Model 12 (Cat. No. 26-4004) includes an 80K memory 
and a built-in 1.25-megabyte double-sided, double- 
density floppy disk drive. Or you can choose a TRS-80 
Model 12 with two built-in drives for just $3999 (26-4005). 
Model 12 includes a high-resolution 12" green phosphor 
screen that displays 24 lines of 80 characters and a 
detachable, low-profile 82-key keyboard with numeric 
datapad and eight special-function keys. 


Easy Expansion. After installation of our optional 
Model 12 Card Cage, you'll have six plug-in card slots for 
expanding your system to the power and capability you 
need. It's also easy to expand with external floppy disk 
drives, a printer, plotter, modem and more. 


Complete Hard Disk System for Only $6893*. Team 
up your single-disk TRS-80 Model 12 with our new 12- 
megabyte Hard Disk Drive (26-4152, $3495) and you've 
got a system that's perfect for large inventory control 
needs, accounting and data base management. 


Come In and See the New Model 12. Get a personal 
demonstration at your nearest Radio Shack Computer 
Center and selected Radio Shack stores and participat- 
ing dealers today. Ask about our leasing, training and 
service plans, too. 
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The biggest name in little computers? 
A DIVISION OF TANDY CORPORATION 


Send me a free TRS-80 Computer Catalog today. 


Mail To: Radio Shack, Dept. 83-A-162 
300 One Tandy Center, Fort Worth, Texas 76102 


NAME 

ADDRESS о __— 
CITY о ТАТЕ ______. ZIP 

L TELEPHONE 


* Installation required, not included. Retail prices may vary at individual stores and dealers. 
Special order may be required. 


Circle 373 on inquiry card. 
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Powerful] Electrenic 
Compat ible ИЛС 


Full size smar terminal with detachable keyboard 


4MHz. Z8OAM CPU 

64K RAM main memory 
200 Kbyte 514" floppy disk 
(Osborne, Xerox, IBM formats) 
Two serial ports 


Complete sof ware package. 
including: E 


CP/M Operating System 
WordStar® Word Processing 
Microsoft® BASIC 80 
NorthStar compatible BAZIC® 
Spelling Checker 

Electronic Spreadsheet 
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16 a knockout. 


It beats 
the knockout 
problem. 


IDE's new Combina- 
tion Board allows you 
to cable both serial 
and parallel inter- 
faces from the back 
of the board itself. 

So even if your 
IBM PC doesn't have 
a knockout at the 
back, you can now 
interface printers, 
disks, or communi- 
cations devices. With- 
out any troublesome 
| jury rigging, without 
| wasting expansion 
BE slots, and with the 
unit's protective 
cover still in place. 


It'sa technical 
| knockout. 


The interfacing innovations are 
only the beginning. 

For the first time, you can get a 
Winchester disk drive interface on a 
combination board. Or you can use 
thesame interface for a printer. 

Only the IDE Combination Board 
gives you this capability. 

Andthat's only one of 3 options 

Circle 206 on inquiry card. 


IDE offers. You canalsoadda serial 
interface (RS232C Cable Adapter 


included) and/or clock/calendar with 


battery backup. 
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The price is ауегу. 
nice touch. 

To really be knocked out by the 
IDE Combination Board, just take a 
look at our price structure. 

You buy only the options you 
want- so you never have to pay for 
something you don't need. 

And with IDE's helpful upgrade 


policy, you can trade up your board for 


one with more memory or options. 
For very little money. 


Pricing table 
Memory only: 
64K $275 


One option: 
Add $75 
Two options: 
Add $120 
Three options: 
Add $150 


128K $385 
192K $485 
256K $575 


A Combination Board this 
advanced deserves a lot 
behind it. 


IDE backs up its new Combination 
Board with a one-year warranty...not 
just 90 days. 

It's available for immediate deliv- 
ery and installation is free in major 
metropolitan areas. 

So call us now to order your Com- 
bination Board. We'll answer any 
questions you have, and give you the 
name of your nearest IDE dealer 

He'll show you the new IDE Com- 
bination Board and the whole line of 
IDE products: Winchester disk drives, 
memory boards, printer spooler soft- 
ware, and disk-emulation software. 

They're all technical knockouts. 


1-800-257-5027 


(in МА call (617) 272-7360) 


IDE Associates 


44 Mall Road, Burlington, MA 01803 
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Technically IDES new 
Combination Board for the IBM PC 
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